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DT w ing to ſay 
any thing to you of the Excel- 
| lency and great Advantage of thoſe 
Sciences, whoſe firſt Rudiments I 
have here drawn up. Your large 
Acquaintance with theſe Matters hath 
given you a juſt Reliſh of the Pleaſure 
of them, and well informed you of 
their ſolid Uſe. But, perhaps, it is 
neceſſary to excuſe my {elf to the 
World, if I publiſh ſome of the Fruits 
of my former Studies on ſuch Subjects 
| as theſe. I would therefore willingly 
have the unlearned Part of Mankind 
appriz d of the Neceſlity and general 
Ule of this fort of Learning; and 
des «© 


( iv 5 
. not only to Civil, but to Sacred 
If you, 80 1 please to take 
upon you this Service, you would 
make it appear with rich Advantage 
how far 1 e of Things 
Human and Divine is ed and 
improved by theſe Studies. 
Vou can tell the World, that tis 
the Knowledge of this Globe F Earth 
on which we tread; andof thoſe Hea- 
venly Bodies with ſeem to roll around 
us, 4 5 hath been wrought up into 
theſe two kindred Sciences, Geography 
and Afironomy. And there is not a 
Sonor Daughter of Adam but has ſome 
Concern in both of them, tho they 
may not know it in a learned way. 
This Earth is given us for an Ha- 
bitation: Tis the Place of preſent Re- 
ſidence for all our Fellow-Mortals: 


Nor is it poſſible that there ſhould be 
any Commerce maintain'd with thoſe 
who dwell at a Diſtance, without 
ſome Acquaintance with the different 
Tractsof Land, and the Rivers or os 

that 


„ 


chat aide ths Regions of the Earth: 
The Haben Bodies, which are 
* out Heads, meaſure out our 
Days and Years/ our Life and Time, 
by their various Revolutions. Now 
Life and Time are ſome of the deareſt 


Con have, 


away; that proper Seaſons 
be hole gd adapted for every 
Bulindſs. - Aren 


Von know know, Sir, tha# thoſe r 
and uſcfal Inftrumens, Clocks, 


Patches and Dials, owe their Origin 


to the Obſervations of the Heavens: 
The Computation of Months and 


Years had been for ever impracticable 


without ſome careful Notice of the 


various Situations and 
of thoſe ſhining Worlds above us. 
I ſhall be d, perhaps, that theſe 
are not my ſpecial Province. Tis the 


NR me. I 
A3 en know 


4 


and tis of important 
iſtinguiſh the Hours as 


 Knowledgeof — the Advancement 
of Nagios, and Converſe with the 
Scriptures are the peculiar CO” , 


nor could 1 miſe nay. Ideas of Gan ths 


Function will | Join with me and ſup- 
port this Aſſertion Hog: their own 


cob, and the Szed of Iſrael in'fucce 


| Knowledge of thoſe Countries? How 
can ourMeditations follow the Bleſſed 
Apoſtles in their - laborious Journies 


1 


know it, * I adore the Divine Fa- 


vour. But I am free and zealous to 
declare, that without 


ſome Acquaintance with theſe Ma- 
thematical Sciences, I could never ar- 


rive at ſo clear a Conception of many 


things delivered in the Seripture: 


Creator to ſo high a Piteh: And I am 
well aſſured 8 of the ſacred 


ence. tl Nen: E 
If welodk downtothe Earth, OY 
the Theatre: on which all the grand 
Affairs recorded in the Bible have 
been tranſacted. ' How is it poſſible 


that we ſhould trace the Wandrivgs 


of Abraham that great Patriarch, and 
the various Toils reed of "oa 


Ages, without ſome Geographical 


thro” 5 and * their Wen 


= +» a r ths... . * 


PN 


THR 
of the Goſpel; 


they tan leech Go 
3 unleſs we are in- 
ſtructed by Maps and Tables, wherein 
thoſe Regions are copied out in a 
narrow 
one View to the Eye? 

If we look 1 d Divides 
Va, Ne we confider the 
Heavens as the Work of. the Finger of 


. God, and the Moon and the $tars which 
| be bath ordained. What 


amazing Glo- 
ries diſcover themſelves to our Sight? 


| What Wonders of Wiſdom are ſeenin 


the exact Regularity of. their Revo- 
lutions 2 Nor was there ever any 
thing that has contributed to enlarge 


m Apprehenſions of the immenſe 
Pamer of God, the Ma 


gnificence of 
his Creation, and his own tranſcen- 

dent Grandeur, ſo much as that little 
Portion of A ftronomy which I have 
been able to attain. And I would 


not only recommend it to young Stu- 


dents for the ſame Purpoſes, but 1 


nen * uade all Mankind (if it 


CCW 


Compaſs, and exhibited in 1 


(vi) : 
were poſſihle) to ſome Degices 
— 2 = the Vaſtneſs, 
the Diſtances, and the Motions of 

the Planetary 


Account. It gives an unknown En- 
largement to the Underſtanding, and 
affords a divine Entertainment to the 
Soul and its better Powers. With 

what Pleaſure and rich Profit would 
Men f thoſe aſtoniſhing Spaces 
in which 2 the Planets Rs the 
22 of their Bull, and the al 


credible Swiftneſs of their Mo- 
tions? And 


107 et all theſe governed and 
adjuſted by ch Usa uſes, that 


they never miſtake their Way, nor 
loſe a Minute of their Time, nor 
change their appointed Circuits in ſe- 
veral thouſands of Years | When we 
mule on theſe things we may reed 
 felves in holy Wonder, and cry © 
with theP Tork what is Man 


that thou — — and the 
, ee 


| - ka A * ba et bt 10 Wo 
* 1 | A al 5 
„ „ Twas 


7. 18 


"P'was chiefly i in * e E 
my Life indeed that theſe Studies 
were my Entertainment; and being 

deſired both at that rinks, as well as 

ſince, upon ſome Occaſions, ' to lead 
ſome young Friends into the Know- 

ſedge of the firſt Principles of C. 
ho. and -A 1 found no 

reatiſe on thoſe Subjects written in 

* very plain and comprehenſive”; A 

manner as to anſwer. my Wiſhes: 

7 n this ede drew up the 

owing Pa ſet ex | 
in that Bien in which it ed 
m̃oſt obvious and eaſ to me. 

I have joined the genera? Porr of 

theſe two Sciences together : 

belon icularly to each of them 
ar 25 Sections. And 1 

K:, 88 you. would' 5 1 the 

World with the Special Part of Af-. 
| rronomydrawmup for the Uſeof Learn [ 

ers in the moſt Plain and eaſy Met! | 
| 0 render this Work more Beitr 

Moſt of the Authors, Which T 
uſed in thoke! 4 $ WhenT wrote mat | 
N 2 Parts 14 
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Parts of this Book, were of elder . 
Date: And 8 the Calculations 
and Numbers which I borrow'd from 
their Afronomical Tables cannot be ſo 
exact as thoſe with which ſome later 
Writers have furniſh'd us ; For this 
| Reaſon the Account of the Sun 
Place in the Ecliptick, the Declination 
and Right * of the Sun and 
the Stars in ſome Parts of the Book, 
eſpecially in the Solution of ſome of 
the Problems in the 205 Section, may 
perhaps need a little Correction; 
tho I hope the Theorems, will appear 
true in the Speculation, and the Pro- 
blems ſo regular and ſucceſsful in the 
Practice as is ſufficient for a Learner. 
However, to apply ſome, Remedy. to 
this Inconvenience, there are added 
at the End of po Book ſome later 
Tables, which are formed according 
to the celebrated Mr. Flamſied's 0b 
ſervations. 4 
Il T have exhibited near forty Pro- 
| blems to be practiſed on the Globe, 


and a more of various Rods 
| "= 


; 2 


Ro 6... "IRA 
tobe performed mul Opeticion 


with the Aid of ſome Geometrical 
Practices. "Theſe were very ſenfible 
Allurements to my 'Enqui- 
ries into theſe Subjects, and I hope 
they may attain the lame yy +41 
. of my Readers. 5 | 


rn 


ater 


ben very deli of learning 
— 4 * — 


of Figures or Diagrams; this is cer- 
tainty much wanting in maſt Au- 
ors that I have peruſed. I have 
efore drawn thirty Figures with 
— ef order to render 
"nh | 
—__ n Wee 
I have eee en i entertain 
younger Minds and entice them to 
theſe Studies, by all thoſe eaſy and 
agreeable Operations both 
to the Earth and the Heavens, which 
robably may tempt them on to the 


bigher Spceulaions of the grea 


( xii )) 


Wk ſaac : Newton and hit —— | 


dubgect; 4 

Aare there ſhould be a an Limit 
et to theſe Inquiries: too, 
to thedifferent Employments of Li 
to which we are called: For it is 

poſſible a Genius of active Curiofity 
by waſte" too many Hours in the 
more abſtruſe Parts of theſe Subjects 
which Gad and his Coumtry de- 
mand to be a 8 
the Lau, Phyfick, or Divinity; 
Merchandize or nnn Oper | 
tions. - £21 360 
IF 1 bad followed the: Conduct 6f 
mere Inclination, perhaps I ſhould 
have laid out more of my ſerene 
Hours in Speculations which are ſo 


alluring: And then indeed I might 


have performed what I have here 


_ attempted in a manner more an- 


ſwerable to my Deſign, and left leſs 
for the Criticks to cenſure, and my | 


Friends to forgive. -Butſuch as it is, 


* on * 


3 


* xiii > 
to review ** alter 1 you 


pleaſe, and make it anſwerable to 


your Skill. Then if you ſhall think 
fit to preſent it to the World, I 
perſuade myſelf I ſhall not be utterly 
Appen in the Views I had in 
putting theſe Papers together, man 
of which have lien by me in Silence 
above twenty Vears. 


Farewel, Dear Sir, * forgive 


that Idea which I have formed of 


the Trouble that you have partly 


devoly'd on your ſelf by the too fa- 
vourable Opinion you have conceived 
both of theſeSheets and of the Writer 
of them, who takes a Pleaſure to 
tell the World that he 1 is with it 


Sincerity, 


| s JK, 
Your moſt obedient Servant, 
W 9 Wa TTS. 
1725. | 


TO 


Ws, 


, * 
e N 


to the ingenious „ * as well as 
Publick, to aſſure them that the 
Alterations. I have ventur d to make 
in the Reviſal of this Work, are but 
few and ſmall. The ſame Perſpicuity 
of Thought and Eaſe ef Expreſſion 
which diftinguiſh bis other Marl. 
running _— the whole of this, 1 
don't queſtion but the World will mete 
with equal Pleaſure and n 
in tbe e 


4 


be my by ol "Y in Juſtice 


* 4 F 


ag” Join Eamets. 


3 3 
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8 EC . I. 


of the pines or Groprs of: the 
| Heaven and EARTH, n 


HERE is nothing gives us a more 
| caly or ſpeedy Acquaintance with 
the Earth and the vifible Heavens _ 
than the Repreſentation of them 
on a Globe or Sphere ; becauſe hereby we 
have the moſt natural Image of them ſet 
before our Eyes. 

The Terreſtrial Globe repreſents the Earth | 
with its ſeveral Lands, Seas, Rivers, Iſlands; 
Sc. The Celeſtial Sphere or Globe repreſents 
the Heavens and Stars, | 
Several Points and Circles are either mark- 

ed or deſcribed on theſe Spheres or Globes, 
or are * * the Braſs and "Wok 


2 De firſt Principles of Sect. 1. 
Work about them, to exhibit the Places and 
the Motions" of the Sun, Moon or Stars, the 
Situation of the ſeveral Parts of the Earth, 
ny oh ps the Relation that all theſe bear: 
The Earthly Globe; with the Lines and 
Sign: and Points that are uſually marked 
it, is ſufficient to inform the Reader 
8 almoſt every thing that I ſhall mention 
here, even with Regard to the Heavens, the 
San and the Planets”; unleſs he has a Mind 
to be ly acquainted with the fixed 
Stars, ma — oy” nepal them; then 
indeed a ial Globe is ee to 
be added _ . 
Mete ift, Half the Globe is called a He. 
miſpbere; and thus the whole Globe or 
Sphere of the Heavens or of the Earth may 
be 18 en © Flat or Pace, in two 
Hemi es, as in the common Maps of 
the Earth, or in Draughts or Deſcriptions = 
of the Heavens and Stars. G 
Becauſe Ges are not always at Hand, 
the ſeveral Points and Circles together with 
their Properties ſhall be ſo deſcribed in 
= Diſcourſe, * to lead the Reader into 
ome eral & Knowledge 
of che 1 Things (as ben may be done) 
by a Map of a>, World) (which is no- 
thing elſe but a N F the Glabe 
7 Earth and Waters. on * 
1 


| Sen: | "h 

Plain Sur faces 1] or at leaſt I ſhall fo ex- 

er e, Wa a Map will 
3 


Cloe ue 14 
Mote 2 1 
onomers have found that the Sun is 
fixt in or near the Centre of our World, 
and that the Earth moves round its own 
Axis once in twenty-four Hours with a Cir- 
cular Motion, and round the Sun once in 
a Year with a Progreſſtve Motion; yet to 
ane che Things u eng und gie 
to thoſe that are unſkilful, we ſhall here 
ſuppoſe the Sur to move round the Earth - 
with a dazly and year —.— as it 
appears to our Senſes; (ui. going 
— — and yet every wn pg 
ging its Place a little in the Heavens, till 
ine Tears Fase — ms 1 


EN BCT. II. 
cf 'the gene, Gr., 


PHE Ge Circles irs Melt ar divide ; 
the Globe into two equal Parts; and 
are theſe four ; 912.) the Horizon, the Me- 
rickan, the Equator, and the Echptich. 

I. The Hbrixon is a broad 
| — hams Frame” in which the Globe 
© & fands 


\ * 


N 


fat Circle, == | 


tor placed an s the Surface of the Barth or 


4 The firſt Printinlen f, Heck 2. 
ſtands. Its upper Edge divides the Globe into 


the upper and lower Halves or Hen 
and repreſents the Line or Circle Wfneh 4 


| vides between the upper and t he lower Parta 


of the Earth and Heavens, and Which is 


called the Horizon. This Cirele determines 


the Ning or Setting of Sun or Stars, and 


diſtinguiſhes Day and Night, © 29 0 08 


When the Sun is in the Eaſt Part of the 
Horizon,” tis Ring: When in the Weſt 


Part, tis Serting. When tis above the Ho- 
i rigon, tis Day: When below, tis Night. 


Vet till the Sun be 18 below the 
Horizon it is uſually called Til 7 be- 
cauſe the Sun Beams u are 


reflected down to us by the Atmoſph + af- 


ter Sun-ſet or before Sun-riſe: A | 
on this Account that in our Horizon — 


don there is no perfect Night in the very 


middle of Summer for two Months toge- 
ther, becauſe the Sun is not 18 3 


low the Horizon. 
The Horizon is ſhed 157 the 

Senfible and the Rational. See Fig. 

The Senfible Horizon ſuppoſes the Spetta- 


Water, and it reaches as far as the Eye can 


' ſee! But the Rational: Of True: Horizon 


ſuppoſes the Spectator placed in the Cen- 
tre of the Earth - c, A divides the 
Globes both of the Heavens and the Earth 


into Halves. Sup- 


ter of the 


„ gure 1. the Cirderodpieis 


| head .u 6b n'rig the Heavens, 4 5 g the 


Line making the Safible Horizon, þ 7. the 
Rational Horizon. 
The : Senfible \ Horizon conical Kath. os 


gen ds a2 27 and it reaches but a ve 


few Miles; for if a Man of ſix Foot hi 
ſtood upon a large Plain or on the Surface af 
the Sea, at 5, he could not ſee. the Sea itſelf, 
or the Land, further than three Miles round. 
Thus it that the Senfible Horizon 


4 onthe Earth or Sea 4 3 o differs very much 


from the Extent of the Real. or Rational 
Horizon d 6. But as to the Heavens 
where the firt Stars are, the Senfible Hori- 
zon h U g ſcarce diſſers at all from the Ra- 


tional Horizon bu'r : For the Eye placed 


in the Centre of the Earth c, or on the Sur- 


face of it , would find no evident Differ- 


ence in the Horizon of the fixt Stars, be- 
cauſe. they are at ſo immenſe a Diſtance, 
that in compariſon thereof half the Diame- 


tance between the «inert Centre is 
of no Conſideration. + WIL 


Planes are much near ee 


that is s c ar. g r the Diſ⸗ ” 


6 . ſh Priebe of ben 

It may not therefore be im to note 
in this Plase, that ſuppoſe a P to be 
at g, if the. Eye of the were on 
the Surface of the Earth at s he would be- 
hold it as level with the Hine: Hut if 
his Eye were at the Centre of the Earth or 
c, he would! behold it ratfed ſeveral De- 


grees or Minutes above the Hertzon, even 
the Quantity of tho Angle: ger, or 1 
is all one) 3g c. 


2 
where a Planet to a Spectator 

n ths Tanks and to a Specta- 
ter plac d on the Surface, is called the Po. 
- Fellax of that Planet at that time; and 
therefore: the Difference between thoſe: two 
| he Autlo ger. ox 19, kcal in Ht 
the Angle ger, or g c, s called its 

zontel' Parallax. And thus is of great uit 

to adjuft the real Diſtances, and uent= 
ly the real Magnitudes of the { Plas | 
_ nets. But this Doctrine of Parallaxes be- 
 Jongs.rather;to the Kant ov d er 


Il. T > Meridien is 4 groat Nes Cle- 
cle in which the Globe moves; it croſſes 
the ' Horizon at right Ang and divides 
the Globe into the Eaſtern. and \Woſtern 
Hemiſpheres. It ts that Line or 
Circle in the Heaven "which paſſes: juſt 
over our Head, 2 the Horizon 

in 


S Gragraphyeod Aroniny. = 5 
in che Noreb and Seth Points of it, comes 
juſt under urine :0n- ta pppatge Bath of 
the Globe. 
This Cirele ſhews when aha e dr dane 
are juſt at North or Saul, and determines 
Noon or Midnight. | 

When the Sun is en de wide and 
above the Horizon to us in Great Britain, 
dis juſt in the 'Sewth, and tis Nam. When 
it is on the Meridian and under the Horizon, 
enden North, and tis Miduigblt. 

Mete, Whenfocyer we move en the 


Gem whit > z and W dan fer ien on 
one Side of the Globe of che Earth and 
more on the other Side. | 
Whenſocver we move toward the Ef 
or Ng we change our Meridian: But we 
do not change our” Neridtan if we move 
directiy to the North ot Sonth. | 
Upan-this Account-the Horizon and A. 
1 are called Changeable Circles, and 


men nn 2 Sets, 
III. The Equator or nottial” Line 
' crofles the Meridian at eight les, and di- 
vides the Globe into the Northern and Sou- 
thern Hemiſpheres ; and "diſtinguiſhes the 
Sun's yearly Path into the Summer and 
Winter Half-Years. It repreſents in the 
Heavens that very Line or Circle which 
is the Path of the Sun in thoſe two 10 0 
Spring and Autumn” when the Dae 
Nights are of equal Lengtun . 
Among all the Circles of che Globe this 
is ſometimes eminently” called 'The Line; 
and paſſing over it at Sea en en 
lors Croſſing the Lis, 
Note, The Sun, Moon and geil, ich all 
the Frame of the Heavens, are ſuppoſed to 
be whirl'd round from Eaſt to Weſt every 
twenty-four Hours upon the Axis of the 
quator, or (which is all one) in their ſeve- 
ral Paths parallel to the Equator. This is. 
called theit Diurnal or Daily Motion. 
IV. The Echprick Line is the Sun's An- 
nual or Yearly Path, cutting the Equinoc- 
tial in two oppoſite Points obliquely” at the 
Angles of 23 1 Degrees. On it are fig 
the Marks of the 12 Signs through which 
the Sun paſſes, (vix.) Aries the Ram v, 
Taurus the Bull 8, Gemini the Twins u, 
Cancer the Crab , Leo the Bion , 
Virgo the Virgin m, Libra the Balance , 
Scorpio eee e os . 


© 


—_- ww + 0 7 1 1 OO, 


. 


2 1 7H Wu, os 


| ceſſion tends lower toward our Hor 
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N t\, Capricornus the Sea-Goat v,, Aqua- 
rius the Waterer 2, Piſces the Fiſhes x. 


Theſe Signs are certain Conſtellations or 


Numbers of Stars which. are reduced by the 
Fancy of Men for Diſtinction Sake into the 


Form of twelve Animals, and for the Uſe of 
e n ee be dekribed thus. 
) 


1 de Ram, theBull, the heavenly Preling . 


0 ea the Crab, — Lion pos, | g of 


/ The Scorpion, Atoher, and Sea-Goat, 
L The Man that holds the Water-pot, 
139 ig: F in with glittering * Tath. 


| | Among thefs Signs, Aries, 10 G 
ni, Cancer, Leo, Virgo, are called Nortb. 
ern. But . 2 ittarius, Ca- 
Piſces, are Southern. 
Piſces, Aries, Taurus, 

re Aſcending igns, | becauſe they 
ſtandii in eee Northward or riſing gra- 


dually higher in our European Hemiſphere : 
But Cancer, Leo, Virgo, Libra, Scor 


gittarius are Deſcending Signs, for theix. Suc- 
n, or 
rather toward the Southern Hemiſphere, - 

Each of theſe Signs has 30 Degrees of the 
Ecliptick ' allotted to it. The Sun or any 
Planet is ſaid 0 he in ſuch a Sign hen he 


'% between our Eye and that Sign, or * 


B 4 


4 


10 The firſt Principles f Set. a, 
be appears in that Part of the | Heavens 
where thoſe Stars are of which the Sign is 
If it be enquired, How we can know the 

Place of the. Sun among the Stars, fince all 
the Stars near it are loſt in the Sun-Beams ? 
*Tis anſwered, that we can ſee plainly what 
Conſtellation or what Stars are upon the Me- 
ridian at Midnight, and we know the Stars 
which are exactly opoſite to them, and theſe 
muſt be upon the Meridian (very nearly) the 
fame Day at Neon; and thereby we know 
that the Sun at Noon is in the midſt of them. 
So that when you have a Globe at. hand on 
which the Stars are delineated, you find on 
what Degree of any Sign the Sun is in on a 
given Day, and ſee the Stars around it. 

The Sun is reckoned to go through almoſt 
one Sign every Month or 30 Days, and thus 
to finiſh the Near in 365 Days 5 Hours and 

9 Minutes, i. e. near 6 Hours: So that 
the Sun may be ſuppoſed to move ſlowly as 
a Snail thro” almoſt one Degree of the Echp- 
tick Line every Day from. the Weſt to the 
Eaſt, while it is whirl'd round with 
the whole Frame of the Heavens from Eaft 
to Weſt in a Line parallel to the Equator in 
the Time of 24 Hours. 1 45-0had 

Note, We vulgarly call the Sun's diurxal . 
or daily Path a Parallel to the I 


3 properly 'tis a Spiral Line which 
the Sun is ever making all the Year long, 
gaining one Degree on the. Ecliptick daily, 
ere, 2 ſaid ay” om 
plainl 1 Line, or ator 
' 1t ſelf, g is the — Path of the Sun about 
the 90 or 10 of March and the 12 of 
" ember, which are the two Points 
e the Eolipticł or Vega Path of the 
e 5 
And theſe two Days are called the Equd- 
noftial Days, when the Sun riſes and ſets at 
fix a Clock all the World over, (i. e. where it 
riſes and ſets at all that Day:) and the Day 
and Night are every where of equal Length: 
and indeed this is To the true Reaſon why this 
Line is called the or the EquinotHal. 
It may not be improper in this Place to re- 
mark that thoſe 5 Hours and 49 Minutes, 
which the Sun's Annual Revolution requires 
above 365 Days, will in 4 Years time a- 
mount to near a whole Day: Therefore every 
fourth Year has 366 Days in it, and is called 
the Leap-Year. Note, The ſuper- added 
Day in that Year is the 29 of February in 
Great-Britarm. 
I:m1y b e farther remarked alſo, that the 
odd 11 rp in this e 
wanting Vearly to make up a comp ay 
of 24 Hours, are accounted for in the New 
n out a Whole Day once in 
| 133 
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3 or 134 Years . And tis the Neglect 
of en ie for theſe odd Minutes in the 
Old Style ond a thouſand Years backwards, 
that has made the Difference between the 
Old Style and the New to be at Pn 
Eleven Days. 

| Note, The Zodiack is faricy!d as a broad 
Belt ſpreading about 7 or 8 Degrees on each 
Side of the Echprtick, ſo wide as to contain 
moſt of thoſe Stars that make up the 12 
Conſtellations or Signs. 

© Note, The inner Edge of the wolden E- 
ri2in is dirided into 560 Degrees, or 12 
times 30, allowing 30 8 to ev 890 
or Conſtellation, the Fi We of which arc 
uſually drawn there. 

The next Circle to theſe on the 3 
contains an Almanack of the Oli Style which 
begins the Vear eleven Days later; and the 
next Circle is an Almanack of the Neu Style 
which begins ſo much ſooner; and theſe 
ſhew i in what Sign the Sun is, and in what 


n was | contrived to be To by Pope Gregory in 4 
Year 1582, in this manner. Since three times 133 Years 
makes near 400 Vears, he ordered the additional Day to be 
omitted at the end of three Centuries. re and to 
be retain'd at the 400" Year or 4* Century. But in this 
Reformation of the Calendar he look'd back 1 no farther than 
the Council of Nice. This Order almoſt all Foreign Nations 
obſcrved : Great Britain did not obſerve it: Therefore Great 
Britain uſes the Old Style or the Jahan. Account, ſo called 
from Tulins Cæ ſar, who regulated theſe Matters above 40 
Years before Chrif : The other Nations uſe the New Style, 
— aa amotar Pope Gregor. 


Degree 


from the 


-- 


North Part of the Ecliptick, and deſcribes 


ach the Equator toward the North, And 


., 
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Degree of that Sign he is every Day inthe Year, 


whether you count by W tame 
New 


Note, One Side or Edge of the brazen | 
Meridian is alſo divided into 360 Degrees or 


4 times 9o; — Teal per Semicircle where- 


to be counted 
Equator both 4 —— the Poles: 
On the under Semicircle they begin to be 


of the Numbers uſuall 


counted from the Poles both ways toward the 


Equator for ſpecial Uſes, as will afterward ap- 

. And it ſhould be remembred that *tis 
this Edge of the Braſs Circle; which is gra- 
duated or divided into Degrees, that i is ow 
perly the Meridian Line. 

Note, The Equator and the Ecliptick are 
called Unchangeable Circles, becauſe where- 
ſoever we Travel or change our Place on the 
Earth theſe Circles are ſtill the fame. 


SECT. II. 
Of the Leſſer Circles. 


'H E Leſſer Circles divide the Globe 
into two ual Parts, and are theſe 
four, all parallel to t Equator, (viz.) the 
two Troprcs and the two Polar Circles. © © 
I. The Tropic of Cancer juſt touches the 


pn nts for the longeſt Day in Sum- 
'Tis drawn at 23 + Degrees diſtance 


ts 
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tis called the Trepic of Canter, becauſe the 
Sun enters into that Sign the 116 3 
the longeſt Day in the Year. 


II. The Tronic Capri jcorn juſt touches 
| theSwth Part of che Bebpti ptick, and deſcriliſes 
the-Sun's Path for the — Day in the 
Winter : Tis drawn at 23+ diſtance 
from the Equator toward the South, mn 


"tis called the Tr 
the Sun enters — er 11 of 
December, an Doo, | 
- Note, What 1 of the /borte/t and 
Jangeft Days, relates to us who dwell 
en the North Side of the Globe: Thoſe 
„who dwell on the South Side have their 
" longeſt Day when the Sun is in Layers, 
and their ſhorteſt in Cancer. 
III, & IV. The North and South Polar 
Circles are drawn at 23 Degrees of diſtance 
| from «ach Pole, or, which is all one, at go 
Degrees diſtance from the contrary Tropic ; 
becauſe the Inhabitants undet the Polar 
Circles juſt loſe the Sun under the Horizon 
one whole Day at their Medwinter, or when 
it is in the utmoſt Part of the contrary Side 
of the. Ecliptick; and they keep it one 
whole Day or 24. Hours above their Hori- 
zon at their mer, or when it is in 


che neareſt Part of their Side of the E- 
The North polar Circle 3 is called the Are 
tiał Circle, and the South 1 is the NT 
ere 
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Here Ir — Shrine Anon by 
which the Ancients divided the Earth, for 
they are 2 fort of broad Circles : But per- 
haps e er 
| lowing Part of this Book. 


SECT, IV. 
Of the Points. < 


F Vi remarkable Points in the 
Heavens are theſe twelve or fourteen. 

L & II, are the two Poles of the Earth 
or Heavens, viz.) the North and the South, 
which are ever ſtedfaſt, and round which 
the Earth or the Heavens are — — 
turn daily as the Globe does upon theſe Iron 
Poles. Theſe are alſo the Poles r derbe Equator, 
for they are at go Degrees diſtance from it. 

From one of theſe Poles to the other a 
ſuppoſed Line runs through the Centre of 
the Globe ' of Earth and Heavens, and is 
called the Axis or Axle of the World. 

HI, & IV, are the Zenith, or Point juſt 
over our Head ; - and the Nadir or the Point 
juſt under our Feet, which may be properly 
called the two Poles of the Horizon, for they 
are go Degrees diſtant from it every way. 

V, VI, VII, & VIII, are the four Cargi- 
nal Points, of Eaſt, We eſt, North and South: 
Theſe four Points are in the Horizon which 
divide it into — 


* Nats, 


_ 
* Wo att =o ere — — — — _ _ — 
—— — 
* 
— - * — 
= 


 Rhumbs ; ſo that there are 32 Rhumbs'or 
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Note, Forithh Uſa of Navigation, or 
Sailing, each of theſe Quarters of the Hea- 
vens, Eaft, Weſt, North and South, are ſub- 
divided into eight Points, which are called 


ed in the whole, each containing 11 + 
| Theſe are deſcribed on the utmoſt 
Cirele of the Wooden Horizon. 
From the NorTu towards thegEaft theſe 
Points are named North and by Eaſt, . North 
North-Eaft, North- Eaft _ North, 
NorTnr-EasT ; Nortb-Ea by E/. 
Eaſt-North-Eaft, Eaſt and by ' North, EAST, 
Sc. Then from the Eaſt toward the South | 


8 it; ptocceds much in the ſame manner. 


The whole Circle of 360 Degrees divided 
in this manner is called the Mariner's Compaſs, 
by which they count from what Point of the 
3 the Wind blows, and toward what 
Point of the Earth they direct their * 


which they on Steering their I. | 


Figure 2. 

N, & X, are the go Solfticial Paints : 4 
Theſe are the beginning of the Signs Cancer 
and Capricorn in the Ecliptick Line, where 
the Ecliptick juſt touches thoſe two Tropres. 
Theſe Points ſhew the Sun'sPlace the longeſt 
and ſhorteſt Days, (uig.) the Ts of 5 Func 
and the 11% of Decals: | 

Note, Theſe two Days are called the Sum- 
mer and Winter Solflces, becauſe. the Sun 


ſeems to ſtand fl, 7, e. to make the Leng 


8, 5 F 
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of 2 neither increaſe nor decreaſe ſenſibly 
for 20 Days together.. 

XI, and XII, neee Lies, or the 
tuo Equino&tial Points, where the Ecliptick 
cuts the Equator: When the Sun enters 


__ theſe two Signs, the Days and Nights 


equal all over the World. It enters 
Aries in 8 the 10% of March, which 
is called the; Vernal Equinox, and Libra in 
Autumn the 1.2% of September, whichis called 
the Autumnal Equinox. - | 

Theſe four Points, (viz) two Equinoctial 
and two Solſticial, divide the Ecliptici into 
the four Quarters of the Year, 

Here let it be noted, that the twelve Con- 
ſtellations or Signs in the Heavens obtained their 
Names about twothouſand V ears ago or more; 
and at that Time the Stars that make up Aries 


or the Ram were in the Place where the E- 


cliptick aſcending cuts the Equator; but now 
the Conſtellation Aries is moved upward to- 
ward the Place of Cancer near thirty Degrees; 
and ſo every Conſtellation is moved forward 
in the Ecliptick from the Weſt toward the 


Eaſt near thirty Degrees: ſo that the Conſtel- 


lation or Stars that make up the Sign Piſces 
are now in the Place where Aries was, or 
where the Ecliptick cuts the Equator in the 
Spring: And the Conſtellation Virgo is now 
where Libra was, or where the Ecliptick 
cuts the Equator. in Autumn. So Gemini is 
in the Summer voce where 3 
an 
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and Sagittarius in the Winter Solftice where 
Capricorn was: And by this means the Sun 
zs got into the Equinoxes in Piſces and Virgo, 
and is arrived at the Solſtices in Gemini and Sa- 
gittarius, i. e. when tis among thoſe Stars. 
„ the Proceſſion of 
F uinox, 1.6.0 Equinet $1 8 or 
e 3 og Ares. . . 
Form: Weſt to Eaſt ; but f 1 
trocgſion of the Equi nor, 1. e. of the two E- 
quinoctial Points, which ſeem tobe gone back- 
wards, 1. e. from Eaſt to Weſt. This comes 
to paſs by ſome ſmall Variation of the Situa- 
tion of the Axis of the Earth with regard to 
the Axis of the Eeliptiek, round which it 
moves by a Conical Motion *, and advances 
S | 
— Year, which amounts to one 
| Vears, and wilt fulfil a com. 
plete tn — in 2 5920 Years. This Pe- 
riod ſome have called the Platonical Year, 
when ſome of the Antients faney'd all things 
fhould return into die fame State in which 


now are. 
or we call theſs PoubnoBhicel and Sagen. 
cial Points in the Heaven, and all the Parts 
2 the Echptick by the fame antient Names 


Axis of the is . er | 
Middle in the Conte, 2 e or exc of the 


in this Motion deſcri 
hptic, which is the Baſe we. 5 0 — 
Nee 
this Motion of the Earth, all the fixt Stars ſeem to be 

— 


1 as da and. 1 1 1 . 


n 


P 9 
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ſtill in Aſtronomy, and mark them ſtill with 
the ſame Characters (uix.) v, v, u, S, Ns 
&c. tho' the Conſtellations themſelyes ſeem 
to be removed ſo much forward. 10 7 
XIII X XIV. Here it may not be im- 
proper in the laſt place to mention the Poles 
of the Echptick which are two other Points 
mark'd generally in the Celeſtial Globe. 
If there were an Axis thruſt through the 
Center of the Globe juſt at right Angles 
with the Plane of the Ecliptick, its Ends or 
Poles would be found in the two Polar Cir- 
cles. So that a quarter of a Circle or go De- 
greed numbred directly or perpendicularly 
om the Ecliptick Line ſhew the Poles of 
the Echptick, and fix theſe two Points thro”. 
which the two Polar Circles are drawn. | 
Tis uſual alſo in Books of this kind to 
mention two great Circles called Colures 
drawn ſometimes on the Celeſtial Globe 
through the Poles of the World, one of 
which cutting the Ecliptick in the two Sol- 
ſticial Points is called the So//ticral Colure; 
the other cutting it in the Equinoctial Points 
is called the Equinoctial Colure, but they 
are not of much uſe for any common Pur» 
poſes or Practices that relate to the Globe, 
I think it may not be amiſs before we. 
proceed farther to let the Learner ſee a Re- 
preſentation of all the foregoing Circles and 
Points on the Gs as they ſtand in 


* 


nw. M* e firſt Principles of 

our Horizon at London, and fo far as * 
ean be repreſented on a flat Surface, and f in 
ſtrait Lines. 

Let the North Pol; be 475 above the 


North part of the Horizon, 5 . 
which are numbred on the beben 22 


an, then let the Globe be placed at ſuch a 
diſtance as to make the Convexity in 27 
and appear as a flat or plain Surface, and 
let the. Eye of the SpeRator be juſt level and 
oppoſite to. c, which Gn the Eaft 
Point of the Horizon; then the Globe and 
the Circles on it will appear nearly as repre- 
ſented i in Figure III. 

The large Circle divided by every 5 Pe- 
Fel rep — the Meridian, the reſt of 

larger and the leſſer Circles ate there 

named, together with the North an | SoutÞ 
Poles. 'Z is the Zenith of London, N the 
Nadir, H the South Point of the Horizon, 
O the North Point, C the Eaſt and W/ ff 
Points, 8 the Summer Solſtice, W the Winter 
Solflice, a the Ecliptick's North Pole,” e th 
Ecliptick's South Pole. The 7 Equ Tot) 
Points are repreſented * poling one. 
to be on this Side, t“ 6 the oppe ofite 
Side of the Globe. | 

If you would have the two Colerrs repre- 
ſented: here in this Figure, you muſt ſuppoſe 
the Meridian to be the Sol cial Colure, an 
the Axis of the World to ieprojent, the 5 E 
guanottial Colure & * ate, 
* 235 — 2 


* 


 __ 
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Nate, This Reprefentation or Projection 
Sphere in ſtrait Lines is uſually cal- 
led the Anakmma. See how to project it or 
to erect this hay er a. XX. Probl. XV. 


of Len itude @ n the I 
_ Globe, and fe, Chmates * 


HE various parts of the Earth and 
Heavens bear various Relations both 
65 one another, and to thefe ſeveral Points 
and Circles, which have been deſcribed. 
32. The Earib (hall be conſidered here. 
of the Earth is fuppoſed to 
have a Meridian Lime paſting over its Zenith 
rom North to South through the Poles of 
the World. Tis called the SMetidion Line 
that Place, becauſe the Sun is on it at 
don. | 
That Meridian Eine which paſſes tough 
Bro, one of the Canary- land, has been 


cfually agree upon by Geogra 5 3 


fff Meridian, from which the reſt are ol 


ted by the number of Degrees on the 

for. Others have placed their f/f Meridian | 
in Tenarif atiother of the Canary Nandi, 
Which is two Degrees more to the Faſt, but 


al this is" matter of Choice and Cuffem, 


not of Neceſſity. | 


e. 
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The Longitude of a Place is its Diſfance 


from the fir if Meridian toward the Eaft meu. 
ſured by the Degrees upon the Equator... 80 
the Longitude of London. is about 20 De- 
grees, counting the firſt Meridian at-Fero. .. © 
Note, In Engliſh Globes or Maps ſome- 
times the Longitude is computed from the 
Meridian of Londen, in French Maps from 
Paris, &c. for it being purely arbitrary 
where to fix a fit Meridian, Mariners = 
Map-makers determine this according t 
their Inclination. When only the Word 
Longitude is mentioned in general, it always 
means the Diſtance eaſtward; but ſometimes 
we mention the Longitude weſtward ? as well 
as eaſtward, i. e. from Londen, or Paris, &c. 
eſpecially in Maps of particular Countries. 
By the Meridian Cucles on a Nap 0 or 
Globe the Eye is directed to the true | 
tude of any Place according to the Degrees 
marked” on the Equator: And upon this 
Account the Meridians are ſometimes called 
Lines of Longitude. 
The Latitude of a Place is its Diflance 
from tbe Equator toward the North or South 
. Pole meaſured by the Degrees en the. Meni 
dian. So the Latitude of London is 5 1 De- 
grees 32 Minutes, that is, about 9 11. 
A Place is ſaid to have North Latitude or 
South Latitude according as. it lies toward. 
the * Pole or vom Pole i in its 8 : 
s Om 


de IÞ< Maas Se a ER ay 


pol 7, 


y 


. 
> >... 
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from MM Equator.” So London has 5 11 De- 
es of North Latitude. 


The Elevation of the Pole in any. particu- 


tar Place is the D:/fance of the Pole above the 
Horizon of that Place meaſured. by the De- 
grees on the Meridian, and is exactly equal 


to the Latitude of het Place: For the Pole 
of the World or of the Equator is juſt fo 
far diſtant from the Horizon as: the Zenith 
of the Place (which. is the Pole of the Ho- 
rizon) is diſtant from the Equator. For 
which Reaſon the Latitude of the Place or 
the Elevation of the. Pole are uſed Fe 
ouſly for the ſame thing. | 
The truth of this Obtervation, 6 vi ) that 
the Latitude of the Place and the Poles Ele- 
vation -are equal, may be proved ſeveral 
MET FEY 1! mention. but theſe two. See 


oh HCO be the gs Z the Zenith, 
or the Point over London, E Z the Latitude 
of London 51:, PO the Elevation of the 
North Pole 15695 the Horizon. Now that 
E is equal to PO is proved thus. 

Demonſtration I. The Arch ZP added 
to EZ makes a Quadrant, (for the Pole is 
always at go Degrees diſtance from the E- 
quator.) And the Arch ZP added to PO 
makes a Quadrant, (for the Zenitb is always 
at go Degrees Diſtance from the Horizon.) 
Now if the Arch ZP added either to EZ 
| cz | or 


— 
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or to PO completes a Quadrant, then EZ 
-muſt be equal to PO. 

' Demonſtration II. The Latitude EZ muſt 
be the fame with the Poles Elevation PO: 
For * the Complement of the Latitude, or 
the Height of the Equator above the Hori- 
zon EH 1s equal to the Complement of 
the Poles Elevation P 2 1 prove it thus. 

The Equator and the Pole ſtanding at right 
| Angles as ECP, they complete a Quadrant, 
or include go Degrees: Then if you take 
the Quadrant ECP out of the Semicirele, 
there remains PO the elevated Pole, and 
EH the Complement of the Latitude, which 
complete another ae Now if the 
Complement of the Latitude added to the 
Elevation of the Pole will make a Quadrant, 
then the Complement of the Latitude is e- 
qual to the Complement of the Foles oo 
vation, and therefore the Latitude is. eq 

to the Poles Elevation; for where the oo 

plements of any two Arches are equal, the 
Apches themſelves muſt alſo be —— | 


1 
1 


ns N N * Weder PTS" 


48 2 * * an Arch or under go — 
denotes ſuch a Num ees as is ſuſficĩient to.1 
E . the Fins hg 0 1 0 Fs 40 De * 
omplemert Fe. 5 es is 3 1 
5 5 of os Tan ent of any Arch is called the 
Cv. Ane or 3 "Eo 1 in n and Geography 
we. uſe the Words Co- lati tude, -Coraltitude, Ca-declination, &c. 
for the, 05 lement of 155 Latitude, Altitude, or Declinati- 
en, of which Words there will be more frequent uſe among 


the Prob roblems, 1 


ctols each othet, is the Place > Theo 


Be: + 5. GrograbBy. 2 W . 25 
As every Place i 1s ſu p ſed to have its pro- 


pe Meridian or Line Len itude, ſo [45:4 
ace has its proper Line of atstude whi 


184 parallel to the Equator, Aria Paral- 


egree of, the 


Latitude 7 the Place marked on the N eri- 
dian, either on Globes or 


lets the Ey e is directed to naked 


5 the Long op and Latitude being s 81 
„ 77 may Ad where. to fix any Place, or 
e to nd it in a any Globe or M: 


20 thoſe two ſüpp 2 Eines, ( 8. 5 J - 


Line of Longitude and Parallel of 3 


ero 20 Bog 
I nad : 


Thoſe Parallels of Latitude 2 8 


if you ſeek the Longitude fro 
grees, and the Lititide 5 it Det 


will ſhew the Point Where Tonen 


drawn at ſuch Diſtances from each other 
nearer and nearer to the Poles, as determine 


the longeſt Days and 1 Nights of the In- 
habitants to be half a our longer or ſhorter, 


include fo many, diſtin& mates, which are 


proportionally hotter or colder accordi 
o their Diſtance from the Equator. Tho' 


i r tit be own'd that we gener enerally uſe the 


Word Climate in a more indeterminate Senſe, 
to. ſignify a Country lying nearer or, farther 
from the Equator, and conſequently hotter | 
or iger, without the preciſe Tacs of its 
longeſt Da being þ half an Hour ſhorter 
or longer chan in the next Country to it. 

c 4 The 


; 
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The Latitude is never counted beyond 
go Degrees, becauſe that is the- Diſtance 
from the Equator to the Pole: The Longitude 
ariſes to any Number of Degrees under 360, 
becauſe it is counted all round the Globe. 

If you travel never ſo far directly towards 
Eaſt or Weſt your Latitude is ſtill the ſame, 
but Longitude alters. If directly toward 
Nerth or South, your Longitude is the fame, 
but Latitude alters. If you go obliquely, 
then you change both your Longitude and 
Latitude. af aro N. 

The Latitude of a Place, or the Eleva- 
tion of the Pole above the Horizon of that 
Place, regards only the difance Northward 
or Southward, and is very eaſy to be deter- 
min'd by the Sun or Stars with certainty, as 
Sect. XX. Prob. VII, and IX. becauſe, when 
they are upon the Meridian they keep a re- 
gular and known Diſtance from tlie Horizon, 

as well as obſerve their certain and regular 
Diſtances from the Equator, and from the 
two Poles, as ſhall be ſhewn hereafter: 
So that either by the Sun or Stars (when you 
travel Northward or Southward) it may be 

found preciſely how much your Latitude 
„„ % oi. 5: wb $245 

But it is exceeding difficult to determine 
what is the Longitude of a Place, or the 
Diſtance of any two Places from each other 
Eaſtward or Weſtward by the Sun or Stars 


le 
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becauſe they are always nn. round from 


Eaſt to Weſt. 


The Longitude . 4 Place has hack chete- 


fore uſually found out and .determin'd by 


meaſuring the | Diſtance travelled ' on the 


Earth or Sea, from the Veſt toward the 


'Eaft, ſuppoſing you know the e | 
of the Place whence you ſet out. 


8 ECT. VI. 


of Righe Aſcenfon, Declination, and Her 
Circles. | 


arts of the Earth bear to theſe arti- 
Lines on the Globe, we come, 2 
to ſurvey the ſeveral Relations that the parts 
of the Heavens, the Sun or the Stars, bear 


to theſe ſeveral imaginary Points and artifi 


| Pang confider'd:wihat mipgdt 5 


| cial Lines or Circles. 


The. Right Aſcenſion of che Sun or any 
Star i is its ,,; from that Meridian which 
paſſes thro the Point Aries, counted toward 
the Eaſt, and meaſured on the Equator ; tis 


the ſame Thing with Longitiales on: nth Earth- | 
ly Globe. 


The Hour of the Sun or any Star is 
reckon'd alſo by the Diviſions of the Equa- 
tor; but the Hour differs from the Right 
Aſcenſion chiefly i in this, (viz.) The Rigbt 
Aſcenſion is reckon'd from that Meridian 

x which 
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which paſſe through Aries; the Hour is 
reckon'd on the Earthl Globe from that 
Meridian which paſſes through the Town or 
ba be red; or it is reckon'd on the hta- 
venly Globe from that Meridian which 
paſſes thro” the Sun's Place in the Ecliptick, 
and which, when it is brought to the Brazeh 
Meridian, repreſents Noon that Day. 
There is alſo this Difference. The Right 
enfion is often computed by ſingle De- 
2 one round the Equator, ll proceeds 
to 360: The Hour is counted by every 15 
Degrees from the Meridian of Noon, or of 
Midnight, and proceeds in Number to 12, 
and then begins again: Tho ſometimes the 
Right Aſcenfion is computed by Hours alſo | 
inſtead of Degrees, but proceeds to 24. 
So the Sun's Right Aſcenſion the 10 — 
May is 59 Degrees, or as ſometimes tis 
called, 3 Hours and 56 Minutes. 4 
The ſame Lines which are called Lines 
of Longitude or Meridians on the Earth are 
called Hour Circles on the heavenly Globe, 
if they be drawn through the Poles of the 
World at every 15 Degrees on the Tons 
for then they will divide the 360 Parts or 
into 24 Hours. 
- Note, As 15 Degrees make one Ho, {6 
15 Minutes of a Degree make one Minute | 
in Time, and one whole * makes four 
Minutes in Time. | 
2 Note, 


% © 


Note, Degrees are marked ſometimes with 
O) or with a (mall Circle (), Minutes of De- 
grees with à Daſh (), Seconds of Minn. 
with a double Daſh (), Hours with (), Mi- 
nutes of Hours ſometimes with (Y) and ſomo- 

times a Daſh: Seconds with a double Daſh. 

By theſe Meridians or Hunr- Lines croſſing 
the Equator on the heavenly Globe, the Eye 
is directed to the true Hawr, or the 
of Right Aſcenſion on the Equator,, tho the 
Sun or Star may be far from the 

By theſe you may alſo compute on the 
Earthly Globe what Hour it is at any Place 
in the World, by having the true Hour gi- 
ven at any other Place, and by changing the 
Degrees. of their Difference of Engine 


into Hours. 
Queftions or Problems 


But ſince — 
that relate to the Hour, cannot be ſo com- 
modiouſly refolved by theſe few Meridian 
or Hour. Lines, becauſe every Place on the 
Earth has its Meridian where the Sun 
is at 12 a Clock, therefore there is a Braſs 
Dialiplate fined at the le in the 
Globe, vrhoſe 24 Hours do exactly anſwer 
the 24 Hour Circes iwhinh-miplie. be drawn 
on the Globe: Now the Dial being fixed, 
and the Pumter being moveable, this an- 
ſwers all the Purpoſes of having an infinite 
Number of Hour Circles drawn on the 
Globe, and fitted to every Spot on the Hea- 

| Fenz 
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vens or the Earth. For the Pointer or In- 
der may be ſet to 12 a Clock, when the 
Sun's true Place in the Heavens, or when 
any Place on the Earth is brought to the 
Braſs- Meridian, and thus the Globe moving 
| round with the Index naturall repreſents, 
and ſhews by the Dial-plate the 24 Hours 
of any Day in the Year, or N Parti. 
cular. Town or City. 

Note, The upper 12 a Clock is the Hour 
of Neon, the lower 12 is the Midnight Hour, 
when the Globe is fixed for any particular 
Latitude where there are Days and Nights. 

The Declination of the Sun or Stars is 
their Diſtance from the Equator toward the 
North or South Pole, meaſured on the Meri- 
dian ; and tis the ſame thing 1 Wer 

en the Eartbiy Globe. | 

Mote, The Sun in the u br autum- 
mal Equinoxes, and the Stars that are juſt 
on the Equator have no Declination. 

Parallels of Declination are Lines parallel 
to the Equator, the ſame as the Parallels of 
Latitude on the Earthly Globe. In the 
Heavens they may be ſuppoſed to be drawn 
thro' each Degree of the Meridian, and thus 
ſhew the Declination of all the Stars ; or 
they may be drawn thro' every Degree of 
the Echptick, and thus repreſent the Sun's 
Path every Day i in the Year. Theſe parallel 
Lines alſo would lead the Eye to.the Degree 
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of the Sun's or any particular Stars Decli- 
nation marked on the Meridian. | 
The Declination is called North or South 
Declinati on according as the Sun or Star lies 
Northward or Southward from the Equator. 
Obſerve here, that as any Place, Town, or 
Gi on Earth is found determin'd by the 
arallel of its Latitude croſſing its Line of 
Longitude ; ſo the proper Place of the Sun or 
Star in the Heavens is found and determin'd 
by the Point where its Parallel of Declination 
croſſes its Meridian or Line of -Right Aſcen- 
fon; which indeed are but the ſelf fame 
things on both the Globes, tho Aſtronomers 
have — ed to give them different Names. 
477 The Sun's utmoſt Declination Nortih- 
ward in our Summer is but 231 Degrees; 
and tis juſt ſo much Southward in our Win- 
ter; for then he returns again: There the 
Tropics are placed which deſcribe the Path 


— 2 


„e 


ſt F the Sun when fartheſt from the Equator, 

at Midſummer, or Midwinter : Theſe two 
el Tropics are his Parallels of ADR on 
of the longeſt and ſhorteſt Day. 3 2 1 
55 While the Sun gains 90 Degrees on the | | 
2 Echptick, (which is an oblique Circle) in a | 
is quarter of a Year, it gains but 23 + Degrees 


of direct Diſtance from the'Equator meaſur d 
of on the Meridian; this appears evident on 
br the Globe, and TE be wats n 
lel Fi IS V. LEON C3448 b 
ee be] | Let 


32 ende Wo ect 6; 
1 the Senenele . P be che Meth: 
dian of the Northern Hemiſphere, the Line 
„C a be the Equator, or the Sun's Path at 
Aries and Libra, the Arch / = « the E. 
„ the Line F O the Summer Tro 
pic, the Line a e the Sun's Path when it enters 
Gemim and Leo, the Line 15 the Sun's Path 
when i enters Tawrue and Virgo: Then it 
wilt appear that im moving from v to x the 
Sun gains 30 Peg. in the EeFprick, in abont'4 


Month, and at the ſame time 12 Deg: of 


Declination, vis. from to n. Then mot- 
ing Kom v to = in 2 Month more it gains 
55 Dep on the Eelfptirt, and & i Deg: of 
lination, vix. from n to a. ee. 
from un to = ina Month more it gains 3 


Deg. on the Eckptich, and but 11 Deg, if 


Declination, vis: from à to F. 

alſo ſhew the fame difference UBS its 
Dechination and its Motion on the Eripeirt 
in its Deſcent from r to K, m, and. 
By drawing another Scheme of the ſame 
End below tis Line v Ca. ve might repre- 
ſent the Sun's Deſcent towards the Winter 
Solſtice, and its return again tor tlie Spring, ; 
and fhew- the fame differences be- 


the: Elipticꝭ inthe Winter Hall year & 


fe Schowe hems i the Summer ful ear. 


FHereby it is evident how it comes to pals, 
— the Sun's Declination alters near Half a 


Degree 


tweewthe d: Declmation and its een 
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** 
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every Day juſt about the Equenaxes 
but it ſcarce. alters ſo much in 10 or 12 
Days on each fide of the Salſtzces : And this 
ſhews. the Reaſon, why the Length of Days 
and Nights changes of ER 
September, and ſo; exceeding: flowly in June: 
and December: Fox according to wo In- 
creaſe of the Sun's. Declination in Summer, 
its Semidiurnal Arc * will be _ and 
conſequently. it muſt be ſo much longer be- 
. eee 
and it ſtays fo. much longer above the Hari- 
aon before it ſets. 

Thus while the Sun's Declination increaſes 
or decreaſes. by. low degrees, the Length of 
the Days muſt; increaſe. and decteaſe but 
very . ; and when the Sun's Declina- 
tion increaſes and decreaſes fwiftly, ſo alſo 
muſt the Length of the Days: All which are 
8 and eaſily read * * 


SECT; VII. 


TLangitude and Latitude on the Heaven 
Cite and of the Nodes and Echpſes ; 
| The Planets. 


HE Longitude and Latitude in Aſtro- 
- nomy are quite different things from from 


iurnal Arc is that part of the Circle 01 or Parallel walled of ; 
Decknarion which is aþave-the Horixen ; and the half of that. 
part is wacky the Semidiurnal Arc. 

Loi. 
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| Longitude and Latitude in Geography, which 
Brady tocreate ſome Confuſion to Learners. 
The Longitude of the Sun or any Star 
is its Diſtance from the Point Aries eaſtward, 
meaſur* d on t Echptick. This is a ſhort 
way of deſcribing it, and agrees perfectly 


tothe Sun: But in Truth a Star's Longitude 
3s its Diſtance eaſtward from a great Arch. 


dranon perpendicular to the Ecliptick thro” the 


Point Aries, and meaſur'd on the Ecliptick. - 


We do not ſo uſually talk of the Sun 
Longitude, becauſe we call it hrs Place in the 


Echptick, reckoning it no farther backward 


than from the beginning of the Sign. in 
which he is. So the 24 Day of June, we 
fay the Sun is in the 140 Reg of Cancer, 
and not in the 104 Deg. of Longitude... 


© The Latitude of a Star or Planet is its 
Diſtance from the Ecliptict, meaſur d by an 
PT drawn thro ae Star Tae 


fo the Eclipticł. 
Longitude and Latitude on che Heavenly 


Globe bear exactly the ſame Relation to the 


51 ick as they A on the Earthly Globe 

e Equator. As the Equator is A Line 
from which the Latitude is counted, and 
an Which the ' Longitude is counted on the 
Earthly Globe, ſo the Echptick' is the Line 
from which the Latitude, and on which the 


Longitude are counted on the Heavenly 


Globe. 


And 
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And thus the Lines of Latitude in the Hea- 
venly Globe are all ſuppoſed Parallels to the 
Ecliptict, and the Lines of Longitude cut the 


Ecliptick at right Angles, and all meet in 


the Poles of the Echptich, bearing the ſame 
Relation to it as on the Earthly Globe they 
do to the Equator. | | 

The Latitude of a Star or Planet is called 
Northern or Southern as it lies on the North 
or South fide of the Ecliptick. 5 

The Sun has no Latitude, becauſe it is 
always in the Ecliptick. This Relation of 
Latitude therefore chiefly concerns the Pla- 
nets and the Stars. | 5 

The Fix'd Stars as well as the Planets have 
their various Longitudes and Latitudes; and 
their particular Place in the Heavens may 
be aſſign'd and determin'd thereby, as well 
as by their Right Aſcenſion and Declination 
which I mentioned before; and Aftronomers 
uſe this Method to fix exactly the Place of a 
Star *. But I think it is eaſier for a Learner 
to find a Stars Place by its Declination, and 
Right Aſcenſon; and the common Aſtrono- 


Aſtronomers know that not only the 12 Conſtellations of 
the Zodiac, but alſo all the Fix d Stars ſeem to move from the 
Weſt toward the Eaſt about 50 in a Year, or one Degree in 
72 Years, in Circles parallel to the Ecliptick. Therefore their 
Declination is a little alter d in 72 Years time, that being mea- 
ſured from the Equator : But their Latitude never alters, that 
being meaſured from the Ecliprick : And upon this Account 
Aſtronomers uſe the Latitude rather than the Declination in 
their Meaſures, becauſe it abides the fame for ever. 


36 The feſt "TINY of Seck. 9, 
mical Problems ſeem to be ſolv d more na- 
turally and cafily. by this Method. 

It may be here mentioned, tho! tis before 
its proper Place, that the ſeveral Planets, viz, 
Saturn, Jupiter, Mars, Venus, Mercury 
* the Moon make their Revolutions at 

very different Diſtances from the Earth, 
from the Sun, and from one another; each 


having its diſtin&t Orbit or Path nearer. or. 


farther from us. And as each of their Orbits 
1s at 59. 6 different Diſtances, ſo neither are 
they perfectly parallel to one another, nor 
to the Ecliprick or yearly Path of the Sun. 
Thence it l % chat theſe Planets have 
ſome more, ſome leſs Latitude, becduſe their 
Orbits or Paths differ ſome few Degrees from 
the Sun's Path, and interſe& or croſs the 
Ech ye at two oppoſite Points in certain 
"Angles of two, three, four or five 
Degrees, which Points are called the Nodes, 
The Node where any Planet croſſes the 
Ecliptick aſcending to the Northward is 
| called the Dragen's Head, and marked thus 
8. Where the croſſes the Ecliptick 
deſcending to the Southward, tis call'd the 
Dragon's Tail, and marked thus s. 
Ts very difficult to repreſent the Lati- 


u of the Planets in their different Orbits 


either upon a Globe, or upon a flat or plain 
Surface; the beſt Way that I know is, to 2 


two ſmall Hoops of different Sizes, as in 51 
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Planes of their Orbits or Paths interſe& q 
croſs each other. # 

In or very near theſe Nodes, therefore, i; 
the only Place where the Earth or Moon can 
hide the Sun or any Part of it from each 
other, and cauſe an Echpſe either total or 
partial: And for theſe Reaſons the Orbit ot 
Path of the Sun is called the Echprich.. 
The Eclipſes of other Planets, or of any 
part of the Sun by their Interpoſition, an 
ſo very inconſidecable as deſerve not our 
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ur on, Amplitude, and 
Mr and Settings of the Su 


and Stars. 


HE Altitude of the Sun or Star is in 
| Height above the Horizon, meaſurel 
by the Degrees on the Quadrant of Altitudes. 
As the Height of the Sun at Noon 1 
called its Meridian Altitude, or its Culminu- 
ting, ſo the Height of the Sun in the E: 
or is ſometimes called its Vertical Alti 
Fuge. 6 | | "9% 
The Quadrant of Altitudes is a thin La 
bel of Braſs, with a Nut and. Skrew at tt 
End of it, whereby tis faſtened to the Me 


ridian at the Zenith of any Place; now by 


bending this down to the Horizon, you 1 
| . : 
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the Altitude of any Star or Point in the Hea- 
vens, becauſe the Label is divided into go 
counting from the Horizon upward. 
Circles parallel to the Horizon, ſuppoſed 
to be drawn round the Globe, thro? every 
Degree of the Qyadrant of Altitudes leis 
and leſs till they come to a Point in the 
Zenith, are called Parallels of Altitude, or 
ſometimes in the old Arabick name, Almi- 
tantars. But theſe can never be a 
drawn on the Globe, becauſe the Horizon 
and Zenith are infinitely variable, accord- 
ing to the different Latitudes of Places. In 
the VI® Figure, ſuppoſe Z to be the Zenith, 
Nthe 2 R the ee and 55 ſtrait 
Lines @ 6, Fg. E n, will repreſent the Pa- 
rallels of Altitude. | 
Note, The Sun being always higheſt on 
the Meridian, or at Noon, it deſcends in an 
Arch towards the Horizon in order to /ef, 
by the fame Degrees by which it aſcended 
from the Horizon after its ring. Stars and 
Planets riſe and ſer, and come to the Meri- 


dian at all different Hours of the Day or 


Night according to the various Seafons of 
the Year, or according to the Signs in which 
As the Word Altitude is uſed to ſignify 
the * 1 of the Sun or Star above the Ho- 
rizon, ſo the Depreſſion of the Sun or Star is 
its Diſtance from or below the Horizon. 
D 3 The 
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The Azimuth of the Sun or Star is its 
Diſtance 5 an 9. the four Gardinal 
Points, Eaſt, W orth and South, mes. 
ſured by the Degrees of the Horizon. 
Note, When we ſpeak of the Sun's Ani. 
muth in general, we uſually mean his Dj. 
ance from the South : But when his Diſtance 
from the North, Eaſt, or Weſt is intended, 
we ſay, his Azimuth from the North, the 
Eaft, or the Weſt. 
Great Circles cutting every Degree of the 
Horizon at Right Angles, and meeting i 
the Zenith and Nadir are called Azimuthil 
or Vertical Circles. They direct the Eye u 
the Point of the Sun or Star's b 
the Horizon, tho' the Sun or Star may b 
far above, or below the Horizon. 
Note, Vertical Circles are the fame with 
Regard to the Zenith, Nadir, and the Ho 
rizon, as Meridians or Hour Circles are with 
Regard to the two Poles of the World and 
the Equator. But theſe Vertical Circles cu 
never 1 drawn on a Globe, becauk 
the Zenith, Nadir, and Horizon are eve 
variable. See them repreſented Fig. VI. by 
the Lines Z HN, Zo N. Ze N, &c. fa 
poſing HR to be the Horizon. 
Nete, The Qyadrant of Altitudes being 
| 3 Nap one End of it is faſtened a 
e Zeni ted of it ma 
be laid over the 2 2 2 5 or "i 
| an 
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itz and brought down to the Horizon; then it 
na repreſents any Azimuth or Vertical Circle, in 
8. which the Sun or Star is; and thus it ſhews 
the Degree of its Azimuth on the Horizon, 
21-0 Note, The Azimuth of the Sun or Star 
D. from the Eaſt or Weft Points of the Horizon 
nee at its riſing or ſetting, is called its Amplitude. 
ed, Note, The Sun is always in the South at 
the Noon, or 12 a-Clock, and in the North at 
Midnight, viz. in Europe and all Places on 
this fide of the Equator. But tis not at the 
Eaft or Weſt at fix a-Clock any other Day 
in the Year beſides the two Equinoctial Days, 
as will eaſily appear in an ob/eque Pofition of 
the Sphere, (of which ſee the next Section) 
and eſpecially in the laſt Section where the 
Analemma ſhall be more fully deſcribed. . 
Vet the Relation which the Parallels of 
Altitude bear to the Yertical Circles, and 
which theſe Vertical or Azimuthal Circles 
bear to the Meridians or Hour-Circles may 
be repreſented to the Eye in Fig. VI, and VII. 
In Fig. VI. Suppoſe the outermoſt Circle 
be the Meridian, HR the Horizon, Z the 
Zenith, N the Nadir; then 46, fs, tm, 
will be Parallels of Altitude: And Z a N, 
ZeN, Zo N, ZCN, &c. will be Vertical 
Circles, or Circles of Azimuth crofling the 
d ul others at Right Angles. 
mall Thus ZCN is the vertical Circle of Eaſt 
tar, or Weſt. And in this Scheme 34 or f H 
and D 4 will 


will be the Arc of the Altitude of the Star s, 
and H @ wil be its Azimuth from the Me- 
ridian ; and Ca will be its Azimuth from 
the Eaſt or Weſt. | 

But if the Line HR be ſuppoſed to re- 
preſent the Equator, then Z and N will be 
the two Poles of the World, and then 4 6, 
Fg, &c. will be Parallel of Latitude on 
Earth, or Parallels of Declination in the 
Heavens, Then alſo the Arches ZHN, 
Z a N, Z e N, Z o N, ZCN, will be Me- 
ridians, or Lines of Longitude on Earth, and 
Hour Circles in the Heavens. 

In Figure VII. Let the outmoſt Circle 
be the Meridian, HR the Horizon, Z the 
Zenith, N the Nadir, EQ the Equator, PL 
the Axis of the World, or rather the two 
Poles, North and South; then ZHN, 
ZaN, ZeN, ZCN will be Circles of Ari 
muth : PEL, PoL, PuL, PCL, Ge. 
will be Hour Circles. Te 

And in this Poſition the Stars will have 
T's, i. e. equal to E o for its Hour from Noon 
or the Meridian; but its Azimuth from 
Noon or the South or Meridian will be He. 
Or if you reckon its Azimuth from the Eaſt 
or Weſt Vertical (which is Z CN) it will be 
found to be Ce, while its Hour reckoned 
from P 6 CL (which is the Six a-Clock 
Hour-Line) will be found to be 6s or Co. 


Thus 
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Thus it will appear how the Hour of tho 
Sun differs from its Azimuth, and that both 
of them are number d, or counted from the 
Meridian PZEHLN ; yet they do not by 
any means keep equal Pace with one an- 
tor EQ, the other number'd along the Ho- 
riaon HR. . 
Thus you ſee moſt evidently that if you 
ſuppoſe the Sun s * to be in the Tropic f 
Cancer repreſented by the Line T =, the 
difference between the Hour and Azimuth 
will appear to be very great; and that the 
Sun's Azimuth from Noon He increaſes a 
great deal faſter than his Hour 'T 5 doth in 
the middle of Summer. And if another Line 
K v were drawn, to repreſent the Tropic of 
Capricorn, the Sun's Azimuth from Noon 
will appear to increaſe a great deal ſlower 


other, one being number'd along the Equa- 


than his Hours do in the middle of Winter. 


I think it ſhould not utterly be omitted 
here what is mentioned in almoſt all Wri- 
tings of this kind, (vig.) that a Star is faid 
to riſe or ſet Coſmically when it riſes or ſets 
at Sun-riſing. | i | 
Tis ſaid to riſe or ſet Achronically if it 
riſe or ſet at Sun-ſetting. _ 

A Star is faid to riſe Hehacally when it 
is juſt come to ſuch a Diſtance from the Sun 
as that tis no longer hid by the Sun-Beams. 


And it is ſaid to ſet Heliacally when the Sun 


approaches 
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approaches ſo near to it as that it 
Appen; from. our Sight being hi hid the 
Beams of the un. 

The Fix d Stars and the three Su 
Planets, Mars, ter, and Saturn, riſe 
Heliacally in the Morning, but the Moon in 
the Evening ; for 'tis in the Evening the 
New Moon firſt a N coming from her 
Conjunction with the Sun. _ 

Nate, This fort of Rifing and Setting of 
the Stars is alſo called Poetical; becauſe the 
Ancient Poets — mention it. 


SECT. IX. 


Of the Inhabitants of the Earth according to 
the Poſitions of the Sphere, the Zones, 6. 


1. order to make the Doctrine of the 


Spbere or Globe yet more plain and in- 
telligible, let us conſider the Inhabitants of 
the ſeveral of the World, who may 
be three Ways, (1. Accordin 
to the various Poſitions of the Globe. (2. 
According to the: fe Zones. denies” 
tion to one another. 

Fir, Let us conſider them a 
the various Pofitions of the Globe or & 
which are either Direct, Parallel, or 0 
| Theſe three Poſitions of the Sphere are 
Fs in Figure VIII, IX, X, in each 
ch the cult Circle is the Meridian, 


to 
e, 


Vertical Circle of Eaft and Weſt, Z the Ze- 
cer, Cv the Tr c Capricorn. The va- 


when the Poles of the World are in (he Ho. 
the 


a ny +05 0 


rigon, and the 
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HR is the Horizon, EQ the Equator, ws 
xx the Echptich, SN hs af WA 


N the North Pole, 8 the South, 2D the 


nith, D the Nadir, A the Tropic of Gan- 


rious Poſition of theſe Lines or Circles will 


appear by the following Deſcriptions. 


I. A Direct or Ri obe Sphere Fig VIII. is 


Zenith : This is the Caſe of thoſe who live 
directly under the Line or Equator, | 
Here the Inhabitants have no Latitude, 
no 3 Nang the eng The TOM or 

South Poles in the Horizon 

very nearly ſee them both. w_ 
All the Stars do once in twenty four 

Hours riſe and ſet with them, and all at right 


Angles with the Horizon. 


The Sun alſo, in whatſoever Parallel of . 


Declination he is, riſes and ſets at right An- 


gles with the Horiaon; their Da 4 
Nights therefore are always equal, 
the Her iaon exactly cuts the Sun's Diurnal 
Circles in Halves. | 

They have two Summers every Year, (vi2.) 
when the Sun is in or near the two 
noctial Points, for then he is juſt over 


Heads at Noon and n 


And they have two Winters, (uig. ) 3 


- 
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the Sun is in or near the Tropics of Cancer 
and Capricorn; for then the Sun is fartheſt 
diſtant from them, though even then it is 
nearer than 'tis to us in We at Mid- 
ſummer. 

'H. A Parallel Sphere, Fig. IX. is where 
the Poles of the World are in the Zenith and 
Nadir: And the Equator is in the Horizon. 

Now if there were any Inhabitants thus 
directly under the North and South Poles, 
they would have only one Day of fix Months 
long, and one Night of fix Months, ina whole 
Year, according as the Sun is'on this or the 
other Side of the Equator ; for the Sun mo- 
ving flowly in the Ecliptick on the North 
fide of the Equator half a Year, would be all 
that time above the Horizon to the Inhabi- - 
tants at the North Pole, tho' it went round 
them daily: And the Sun moving in the 
Echptick on the South fide of the Equator 

a Year, would be below their Horizon 
all that Time. The fame might be ſaid con- 
cerning the Inhabitants of the South Pole. 

The two Equinoctial Days, or when the 

Sun is in the Points Aries, or Libra, the 
Day and Night are equal all the World 
over; and this is true in a Senſe to thoſe 
who live under the Poles; for the Centre of 
the Sun is in their Horizon. Thus half the 
Sun is above their Horizon, and half below 
it for 24 Hours together. 4A 

1 Thus, 
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Thus, though the Polar Inhabitants begin 
to loſe the Sun at the Autumnal inox, 
they are not in utter Darkneſs all the Time 
of the Sun's Abſence: For the Twiligbt laſts 
till the Sun is 18 Degrees below their Horizon, 


- and that is till he has 18 Degrees of Declina- 
tion. The Inhabitants of the North Pole 


are therefore without the Twilight only 
from the 24 of November” till the I gb of 


Tanuas 


Let 4 be noted alſo that the Refraftion of 
the Rays through the thick Air or Atmo- 


ſphere makes the Sun appear above- their 
Horigon ſeveral Days ſooner, and diſappear 


ſeveral Days later, than otherwiſe it would 


do. It may be added in favour of their Ha- 


bitation too, that the Moon when ſhe is 


brighteſt, (v/z.) from the firſt Quarter to 


the laſt, does not ſet during their middle of 
Winter: For in that Part of her Month ſhe 


is moſt oppoſite to the Sun, and is therefore 
in that Part of the Heavens which is moſt 


diſtant from the Sun while he never riſes, - 
The Parallels of the Sun's Declination in 
this Poſition: of the Sphere are all parallel 
to the Horizon; and are the ſame with the 
Parallels of his "Altitude, and therefore his 


bigheſt Altitude with them can never exceed 


231 Degrees 
The Stars that they could” ſee would: be 


always the _ — perpetual Revo- 


lutions 
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lutions round them, and never ſet nor riſe, 
nor be higher or lower. And the Planets 
during their Periods will be above 
their Horizon, as Saturn 15 Years, Jupiter 
6, Mars 1, &c. 2 n 
III. An 0 5 X. 18 W 
the Latitude og ante of the Pole is at 
any Number of leſs than go. There. 
fore all the Inhabitants of the Earth (except 
under the Equator and the Poles) have an 
Oblique Sphere. 
Here the or and all the Parallels of 
 Detlination cut the Horizon obliquely, there- 
fore the Sun and Stars always riſc and fet at 
Angles with the Horizon. 
As one Pole of the World is alviays: in 
their View, and the other is never ſeen, ſb 
there 'are ſome Stars which never ſet, and 
others which never riſe in their Horizon. * 
Their Days and Nights are of very diffe- 
rent Lengths to the different De- 
elution of the Sun in the ſeveral Seaſons of 
the Year. 
In this Oblique Pofi on of the Sphere 
Aſtronomers ſometimes talk of the 
Aſcenſion of the Sun or Stars; and i= dee 
to obtain a clearer Idea of it, let us again 
conſider the Right Aſcenſion, which is the 
Sun or Star's Diſtance from that Meridian, 
which paſſes thro the Point _—_ meaſured 
on the Equator. = 


= 
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Or it may be expreſs d thus: The Right 
Aſcenſion is that Degree of the Equator which 
comes to the Meridian together with the 
Sun or Star, conſider' d in its Diſtance from 
r the e ee in het Thogs 
: But the Ohblzque Alc is r 
of the — in an oblique 8 
| WH 7s together with the Sun or Star conſider d 
˖ in its Diſtance from the Point Aries. 
5 Note, That in a Right or Direct . 
all the heavenly Bodies can only have Right 
c Wl Aſcenfion, and no Oblique Aſcenfion ; be- 
_ WH cauſe the ſame Point or Degree of the Equa- 
+ vr that riſes with them comes alſo to the 
Meridian with them: But in an Obkque 
Sphere there is ſometimes a t deal of 
Difference between the Point that riſes with. 
them and the Point that comes with them to 
the Meridian, 
Now the Difference between the Right 
Aſcenſion of the Sun or Star, and its Oblzque 
Aſcenfion is called the Aſcenfional Die- 
rence, Je 
Note, Concerning the Stars in the Egua - 
tor, that their Right and Oblique Aſcenſion 
are equal: Therefore the Sun in the Equi- 
noxes riſing at ſix and ſetting at ſix has no 
Aſcenſional Difference : But as he goes on- 
e Equator toward the Winter 
Solſtice, he riſes after fix ; and as he goes 
toward the Summer he riſes before fix ; _ 
e 


1 
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the Difance. of his rifing or ſetting from 
je Oat px called the 7 7 — 
And perhaps tis ſufficient as well as much 
eaſier for a Learner to remember that the 
Time of the Sun or Star's riſing or ſetting 
before or after ſix a-Clock is called by Aﬀtro 
nomers the Aſcenſional Di ference without 
taking any Ne at all of the Oblique A. 
cenfion, which is neither ſo eaſy to "be ap 
prehended or remembered. 

The Second Diſtinction of the Inhabitald 
of the Earth may be made according to the 
ve Zones, which they inhabit ; this was an 
antient Diviſion of thè Globe. 
The Zones are broad Circles, five of whid 

cover or fill up the Globe. There are two 
Temperate, two . or cold, _ one 
Torrid or hot. 

The Torrid or burning Zane i all th 
ſpace that lies between the two Tropics; 
*twas once counted uninhabitable, becauſc 
of exceſſive Heat, being ſo-near the Sun; 
but later Diſcoveries have found many and 
great Nations inhabiting thoſe Parts which 
contain the greateſt part of Gel ca and of 
South America. | 

The two Frigid or cold Zones are cho 
Spaces which are included within the two 
Polar Circles, with the Pole in the Centre, 
at great Diſtance from the Sun, ſcarcely ha- 
bitable by reaſon of the Cold. There lie 

Greenland 
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Greenland and Lapland toward the North 


Pole. The South Pole and Polar Regions 


are undiſcovered. | 
The two temperate Zones are thoſe Spaces 
that lie on either fide of the Globe between 
the Tropics and the Polar Circles, where the 
Sun gives a moderate Heat, and makes thoſe 
arts moſt convenient for the Habitation of 
_ All Europe, and the greateſt part of 
Afia, and North America lie in the North 
temperate Zone. 
Note, That the Torrid Zone lying between 


the to Tropics, every Place in it has the 


Sun in the Zenith, or exactly over their 
Heads once or twice in every Year. 


Thoſe who live under the Tropic of Can- 


cer have their Winter when the Sun is in 


Capricorn. Thoſe who live under the Tro- 


pic of Capricorn have their Winter when the 


Sun is in Cancer. Thoſe who live under 
the Equator have (as I faid before) two 
Winters in the Year; tho' indeed there is 
ſcarce any Seaſon can be called Winter with- 
in the Limits of the Torrid Zone. 

Thoſe who live juſt within the Borders of 
the two Frigid Zones, loſe the Sun for twen- 
ty four Hours together at Midwinter when 
the Sun is in the contrary Tropic : And thoſe 
Places that are nearer and nearer to the Poles 
loſe the Sun for two, three, four, five, fix 


Days, for whole Weeks or Manths together | 


E 


at 
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at their Winter, or when the Sun is near 
the contrary Tropic. 

Mbat is faid concerning the Loſs of Lig 
a whole Day or Week or Month at 
in either of the frozen Zones, muſt be a 
ſaid concerning the gaining a Whole Day 
or Week or Month of Daylight at their 
Summer ; and thoſe Parts of the Year are all 
Darkneſs 3 in the Northern frigid Zone, which 
are all Daylight in the Southern. 

Thus as you go farther Northward or 
Southward the Continuance of the 'Sun 
above the Horizon grows longer in their 
Summer ; and the utter Abſence of it below 
the Horizon grows longer in their Winter ; 
till you come to thoſe Inhabitants (if any 
ſuch there be) who live under the Pole, for 
theſe have half the Year Night, ard half 
the Year Day, as I faid before concerning 
the Parallel Sphere. 4: 

In the two Temperate Zones, (as alſo in 
the Torrid Zone) there are never quite' 24 
Hours either of Day or of Night W 5 
but when the Sun is in the Equator, al 
Days and Nights are equal: Afterwards their 
Days gradually increaſe till their longeſt Day 
| 1 and gradually decreaſe till their 

ſhorteſt Day in Winter: Tho' thoſe who live 
on the Borders of the Polar Circles or the 
_ Frigid Zones have their 116 of June or 
d longeſt Day in Summer near 24 Hours; en 
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their 110 of December or ſhorteſt Day i in 
Winter, but juſt allows the Sun to peep 5 
Moment above the Horizon, ſo that 
Night is very near 24 Hours long. 

Thirdly, The Tohabitants of the Earth may 
alſo be divided into three forts in reſpect of 
their Geographi cal Relation to one another, 
and they are called the Periæci, the Autæci 
and Antipodes. 

I. The Periæci live under the ſame Pa- 
rallel of Latitude on the ſame fide of the 
Globe, but differ in Longitude from Eaſt to 
Weſt 180 Degrees, or juſt half the Globe. 
Theſe have their Summer and Winter at the 


ſame times with one another, but Day and 


Night juſt at Forged times. Note, Thoſe 
who live under the Poles have no Periæci. 


II. The Antec live under the ſame Meri- 


dian or Line of Longitude, and have the ſame 
Degree of Latitude too, but on contrary 
fdes of the Equator, one to the North, 
the other the South. Theſe have Day and 
Night exactly at the ſame time, but Summer 
and Winter contrary to each other. Note, 
Thoſe who live under the Equator have no 
Antect, _ 

III. The Antipodes have as I may fo ex- 
preſs it) the Properties of the Antec? and 
Periæci join'd together, for they live on con- 
trary fides of the Equator, tho in the ſame 
Latſtide or Diſtance from it; and their 
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Meridian or Line of Longitude is 180 De- 
grees or half the Globe different. A Line 
paſſing thro' the Centre of the Earth from 
the Feet of the one would reach the Feet of 
the other. They dwell at the full Diſtance of 
half the Globe, and have Day and Night, 
Summer and Winter at contrary times. | 
| In each of the three laſt Figures, (v:z.) 
VIII, IX and X. you may ſee theſe Diſtin- 
CKiions of the Earth's Inhabitants exactly re- 
preſented. A are Periæci, ſo are C x. 
But C or A are Antæci. =& , or 
AC), or NS, or H R, or EQ are all An- 
tipodes to each other. * 

The Amphiſcii, Heteroſcii and Aſcii, 
which are only Greek Names invented to tell 
how the Sun caſts the Shadows of the ſeve- 

Inhabitants of the World, are not worth 
dent Notice. 3 
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atural Deſcription of the Earth and 
Waters on the Terreſtrial Globe. 


HE Earth may be divided into it 

Natural or its Political Parts. The 

one Diſtinction is made by the God of Na- 

ture who created it: The other by Men 
who inhabit it. K 

The Globe or Surface of Earth on which 


we dwell is made up naturally of two Parts, 
Land 
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Land and Vater; and therefore it is called 
the Terraqueous Globe. Each of | theſe Ele- 
ments have their various Parts and Sub- 
diviſions, which are as variouſly deſeribed 
on artificial Globes or Maps. * 
The Land is called either an Hand, a 
Continont, a Peninſula, an Jbmus, a Pro- 
nontory, or a Coaſt. See the plain Deſcrip- 

don of all theſe Fig. XIII. | 
„An and is a Country or Portion of Land, 
e compaſſed about with Sea or other Water, 
5. N Great Britain, Ireland in the Britiſh 
or Seas; Sicily, Crete, Cyprus, &c. in the Me- 
n- diterranean Sea; the Iſles of Wight, of An- 
gleſey, of Man near England: There are 

alſo Iſlands in Rivers. | | 
A Continent, properly ſo called, is a large 
Quantity of Land in which many great 
Countries are joined together, and not ſepa- 
rated from each other by the Sea, ſuch are 
Europe, Afia, Africa. This is ſometimes 
called the Main-Land. 1 | 
A Peninſula is a part of Land almoſt in- 
compaſſed with Water, or which is almoſt 
an Iſland :; Such is the Morea which joins to 
Greece, ſuch is Denmark as joining to Ger- 
many, and Taurica Cher ſoneſus joining to Lit- 
tle Tartary near Muſcovy; and indeed Africa 

is but a large Peninſula joining to Aa. 
An Jbmus is a narrow Neck of Land 
between two Seas, joining a Peninſula to 
IT E 3 the 
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the Continent, as the Iſthmus of Darien or 
Panama which joins North and South Ame- 
rica : The Iſthmus of Corinth which joins 
the Morea to Greece : The Iſthmus of "Sue 
hich joins Africa to Ala. 

A Promontory is a Hill or Point of Land 
e out into the Sea: It is oſten 
called a Cape, ſuch is the Cape of Good Hope 
in the South of Africa; the Land's End 
and the L:2zzard Point are two Capes at the 
Weſt of England; Cape Finifterre on the 
Welt of Spain, &c. 

A Cha or Shore is all that Land that 
borders upon the Sca, whether i it be in Iſlands 
or Continents : Whence it comes to paſs that 
failing near the Shore is called Coaffrng. 

That Part of the Land which is far diſtant 
from the Sex is called the Inland Country : 
The are the Diviſions of the Land. 

Tae Water is divided into Rivers or Sem 
A River is a Stream of Water which hs 

uſualiy its Beginning from a ſmall Spring 
or Fountain whence it flows continually 
without Intermiffion, and empties it fel 
into ſome Sea. But the Word Sea implis 
a larger Quantity of Water, and is diſtin 8 
guiſhed into Lakes, Gulfs, Bays, Creek 5 
Straits, or the Ocean. 45 
The Ocram or the Main Sea is a vaſt ſpread 4 
ing Collection of Water, which is not dif x, 
vided or ſeparated by Lands running be 

tweel. 
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tween : Such is the Atlantick or Weſtern 
Ocean between Europe and America: The 
Eaftern or the Indian Ocean in the Eaft-In- 


dies: The Pacifick Ocean or South Sea on 


the Weſt fide of America, &c, - 

Note, The various Parts of this Ocean or 
Main Sea that border upon the Land are 
called by the Names of the Lands which 
lie next to it: So the Britiſh Sea, the Iriſh 
Sea, the Ethiopian Sea, the French and 
Spaniſh Seas. 

A Lake is a ey Place of Water inclo- 
kd all round with Land, and having not any 
viſible and open Communication with the 
dea: Such are the Caſpian Sea or Lake in 
Afia ; the Lake Zaire in Africa, (as ſome 


Maps deſcribe) and many others there are 


in Europe and America, and eſpecially. in 
Sweden and Finland, and on WE v Weſt of 
New England : Such alſo is the Lake or Sea 
of Tiberias in the Land of Canaan, and the 
Dead Sea there, which we read of in 
Scripture. 

A Gulf is a Part of the Sea that is almoſt 


2 paſſed with Land, or that runs up a 


W into the Land. 


fy large 'tis rather called an 
. Sea: Suck, i is the Baltick Sea in Swe- 


den, and the Euxine Sea between Europe and 


Ma; the /Egean Sea between Greece and 
Leſſer Afa; and the Mediterranean Sea be- 
E 4 tween 
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tween Europe and Africa, which is often 
in the Old Teſtament called the Great Sea. 

If it be a leſs Part of the Sea thus almoſt 
incloſed between Land, then it is more 
uſually called a Gulf or Bay: Such is the 
Gulf of Venice between Italy and Dalmatia: 
The Arabian Gulf or the Red Sea between 
Ala and 4ſrica : The Perfian Gulf between 
Arabia and Pera: The Gulf or Bay of 
Finland in the Baltick Sea ; and the Bay of 
Biſcay between France and Spain. 

If it be but a very ſmall Part, or as it were 

an Arm of the Sea that runs but a few Miles 
between the Land, it is called a Creek, , 
Haven, a Station, or a Road for Shi 
Milford Haven in Wales; Southampton Hs 
ven in Hamſ ſbire, and many more in ever 
Maritime Country. 

A Strait is a narrow Part of he Ocean 
lying between two Shores, whereby two Seas 
are joined together, as the Sound which is the 
Paſſage into the Baltick Sea between Den 
mark 251 Sweden: The Helleſpont and Bg 

herus, which are two Paſſages into the Euxin 
Sea between Romania and the Leſſer Alu: 
The Straits of Dover between the Briti 
Channel and the German Sea; and the Strait 
of Gibraltar between the Atlantick and the 
Mediterranean, though the whole Mediter. 
 Tanean Sea is ſornetimes called whe Straits, 
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If we compare the various Parts of the 
Land with thoſe of the Water, there is a 
pretty Analogy or Reſemblance of one to 
the other. The Deſcription of a Continent 
reſembles that of the Ocean, the one is a 
vaſt Tract of Land as the other is of Water: 
An Hand incompaſſed with Water reſembles 
a Lake incompaſſed with Land. A Peninſula 
of Land is like a Gulf or Inland Sea, A 
Promontory or Cape at Land is like a Bay or 
Creek at Sea; and an bmus, whereby two 
Lands are joined, has the ſame Relation to 
other Parts of the Earth as a Strait has to 
the Sea or Ocean. 

Let us now take Notice by what Fu 
the various Parts of Land or Water are de- 
ſcribed in a Globe or Map, and in what man- 


ner they are repreſented. See Fig. XIII. 


Sea is generally left as an empty Space, ex- 
cept where there are Rocks, Sands, or Shelves, 
Currents of Water or Wind, deſcribed. | 

Rocks are ſometimes made like little point- 
ed things ſticking up ſharp in the Sea. Sands 
or Shelves, are denoted by a great Heap of 
little Points placed in the ſhape of thoſe 
Sands, as they have been found to lie in 
the Ocean by ſounding or fathoming the 
Depths. Currents of Water are deſcribed by 
ſeveral long crooked parallel Strokes imita- 


ting a Current. The Courſe of Winds is 


repreſented by the Heads of Arrows point- 
Ro” ing 


bo The frft Principles of Sec. 19, 
ing to that Coal toward which the Wind 


blows. 
The Land is dae or diſtingu hed go 
the Sea by a thick Shadow — of ſhort 
ſmall Strokes to repreſent the Shores or Coaſts, 
whether of Iſlands or Continents, Cc. and 
it is uſually filled with Names of Kingdoms, 
Provinces, Cities, Towns, Mountains, . Fo- 
reſts, Rivers, Sc, which a are deſcribed in 
this manner, (via.) 
Kingdoms or Provinces are "danke; from 
one another by a Row of fingle Points, 
and they are often painted or ſtained. with 
diſtinct Colours. Cities or great Towns-are 
made like little Houſes with a ſmall Circle 
in the middle of them. Leſſer Towns of 
Villages are marked only by ſuch a ſmall 
Circle. Mountains are _imitated \in -the 
Form of little riſing Hillocks. "Foreſts ar 
repreſented by a Collection of little Trees, 
Small Rivers are deſcribed by a ſingle, crook- 
ed, waving Line; and larger Rivers by ſuch 
à waving or curling double Line made 
and black. The Mouths of large Rivers, 
where they empty themſelves into the Sea, 
are repreſented ſometimes as Currents of Wa- 
ter, by ſeveral parallel crooked Lines. 
I ſhould add this alſo, That in 'Terreſtrial 
Globes you find the Mariner s Compaſs figur'd 
in ſeveral Parts, and the Lines of it are 
-drawn out to a great Length W all 
arts 
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Parts of the World on purpoſe to ſhew how 
any Part of the Earth or Sea ſtands ſituated 
with regard to any other Part; and this is 
called its Bearing, by which you may-know 
what Places bear Eaſt, Weſt; North or South 
from the Place where you are, or at what 
other intermediate Points of the 
they lie. The North is generally deſcribed 
by a Flower de Luce, and the Be frequently 
a Croſs. . 
5 Cr are generally ſo formed as to have 
the North Pole juſt ſtanding before the Face: 
Then the Eft is at the right Hand, and the 
Veſt at the Leſt: thus uſually the 
Names and Words are written to be read 
from the t to the Ea. This is alſo ob- 
ſerved in large Maps, and it ſhould be the 
ſame in fmall ones; for when a Map f * 
1 Country is drawn in any other Form, ſo chat 
4 the North does not lie juft before us, and the 
h Eaſt to our right Hand, it gives great Con- 
fuſion to the Learner, and ſometimes con- 
5 founds the Eye and Imagination even of 
Perſons Kil'd 1 in Geography. 


SECT. XI. 
Of Maps and Sea Charts. 


T Hough nothing can repreſent the Hea- 
| vens or the Earth in their natural 
Appearances ſo exactly as a Globe, yet the 


* 


[ 


- ſented on a Plane, it is called the Projeftion 
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bv Hemiſpberes either of the Heavens or of 
the Earth may be repreſented upon a flat or 
plain Surface, 19 are generally called 
Projettions of the Sphere. 
If you ſuppoſe a Globe to be cut in Halves 
juſt at the Equator, and each Hemiſphere 
repreſented on a Plane, tis called a Projection 
| of the Globe upon the Plane of the Equator, 
Then the Eguinactial Line will be the 
Circumference, and the two Poles. of the 
World will be the Centres of thoſe two 
Projections, and all the Meridian Lines will 
be ſo many ſtrait Lines or Semidiameters 
meeting in the Centre. This is the moſt 
common Method of repreſenting the Celeſt;- 
al Globe and the Stars. 
If the Globe be cut aſunder at the Hori- 
zon of any particular Place and thus repre- 


on the Plane of the Horizon. Then the 
Zenith and Nadir will be the Centres of j 
thoſe Projections; and the Horizon is the 
Circumference. The two Poles will be 
placed at ſuch a Diſtance from the Circum- | 
ference 2s the Pole of the World is elevated 
above the Horizon of that Place; and the 
| 1 will be repreſented as curve Lines 
ing in the Pole Point, excepting only 
that Meridian that paſſes through the Ze- 
nith which is always a right Line. This is 
a more uncommon Projection of the 
| Sphere, 
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of 

5 "hh though tis much uſed in Diai- 

, "The moſt uſual Way of deſcribing the 
es Earthly Globe on a Plane, or a Map, is to 
Te — the Globe cut in Halves about the 


firſt Meridian at the Iſland Fero or 7. eneriff. 
This is a Projection on the Plane of the Me- 
ridian : Then the fir ff Meridian will deter- 
mine the Circumference : The Pole © Points 
will ſtand in the upper and lower Parts of 
that Circle, and the other Meridians will be 
curve Lines meeting in the Pole Points, ex- 
cept that which paſſes through the Centre of 
the Projection, which is a right Line. 

Here the Equator will be a ſtrait Line 
or Diameter croſſing all the Meridians at 
right Angles, and at equal Diſtances from 
the two Poles. _ 

Here the two Tropics of Canter and Ca- 
pricorn are drawn at their proper Diſtances 
of 23 * Degrees from the Equator ; and the 
two Polar Circles at the lame Diſtance from 
the Poles. 

In this Projection the Reliptich is ſome- 
times a ſtrait Line cutting the middle of the 
Equator obliquely in each Hemiſphere, and 
ending where the two Tropics meet the Me- 
ridian: But ſometimes the Ecliptict is drawn 
as a curve Line or an Arch beginning where 
the Equator meets the Meridian, and car- 
ned upward juſt to touch the yd 
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TLuatitude of every Place in the Earth, or it 
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Cancer in one Hemiſphere, and downward 
touch the Tropic of Capricorn in the other, 
Is in this Form the Maps of the Woll 
are generally drawn in two large Hemi 
ſpheres. 

N ote here, That i it is impoſiible tore 
ſent a rn Body exactly in its due 7 

n upon a Plane; and therefore the an 

Acial Meridians or Lines of Longitude, Pard 
els of Latitude, &c. are placed at ſuch * 
rent Diſtances by certain Rules of Art, 
the marked on them are. often un 
qual 3 but ſo drawn as may moſt commodi 
ouſly repreſent the Situation of the ſeveral Par 
of the Earth with Regard to one another, 

The Meridian or Circumference of the 
Circles is divided into four — aul 
each mark d with go Degrees M 


the ' Equator and one ih 
Poles. Theſe Figures or 9 


Diſtance from the Equator ; and at every 10 
Degrees there is a Parallel of Latitude drami 
on purpoſe to guide and direct the Eye i 
. ſeeking the 3 — of any Place. 
The Equator of each Hemiſphere, is d. 
vided into 180 Parts, which makes 360 of 
the whole: And the ſeveral Aeridlan are 
Lines of Longitude, cutting the Equator Ware 
every 10 Degrees guide and direct the Ee. 
to find the Longitude of any Place * 8 
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dull As the Equator, the ſeveral Lines of Lon- 
oitude, of Latitude, &c. can't be repre- 
ſented on a Plane exactly as they are on a 
lobe; ſo neither can the ſeveral Parts of 
e World, Kingdoms, Provinces, Iſlands, 
ind Seas be repreſented in a Map exactly 
1 the ſame Proportion as they ſtand on a 
lobe. But as the Diviſions of: Degrees in 
ra Map are bigger or leſs, ſo the Parts of the 
and and Sea are repreſented there bigg 

pr leſs f a moſt exact A pow to thoſe 
une ines of Longitude and Lari among 
o chich they arcgleced. N 
Therefore though the Length or Breadth, 
or Diſtance of Places on a Map of the World 
cannot be meaſured by a Pair of Compaſſes 
s they may be on a Globe, yet you ma 
rahount the Number of Degrees to whic 
ſuch Lengths, Breadths or Diſtances cor- 
reſpond, and thereby you may compute their 
r Meal Dimenſions ; though not always ſo well 
s on a Globe; of which hereafter. . 

aw Thus much ſhall ſuffice concerning Maps 
e that repreſent the «whole World or the Globe 
Eartb and Water. Let us next conſider 
hoe Maps which repreſent particular Parts 
of the World, Kingdoms or Provinces, theſe 
re generally drawn in a large Square, and 
Aare to be conſidered as Parts of ' a Projection 
n the Plane of the Meridian. | 
From the Top to or toward the Bottom * 
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the Square are drawn Meridians or 2 
Longitude ; and the Number of 
Longitude: are divided and marked on 4 
upper and undermoſt Line of the Square, 

rom Side to Side are drawn Parallel 
Latitude, and the Degrees of Latitude an 
marked on the two Side Lines. 

Thus you my eaſily find on a Map wht 
is the Longitu or Latitude of any Plag 
iyen, or you may find the Point who ay 
Sew. ſtands or ſhould ſtand, when the tu 
Longitude and Latitude of it are given. - 

Note, In ſuch Maps of particular Couy 
tries the Longitude is not always reckond 
from the fir/t Meridian, as Fero or Teneri, 
but oftentimes tis reckoned from the ON 
City of that Kingdom, which is deſcribe 
in the Map, as I have intimated before. 
- Obſerve farther, That though in Globe 
and Maps of the whole World the Long 
tude is reckoned from the V toward ti 

Ea, yet in ſmaller Maps tis often reckond wk 
both Ways, as Briſtol is 21 Degrees 
Weſtern — from London, Amſterdu 4 
has near 5 Degrees of Eaſtern Lon gitude, Wl 

Note alſo, That when a mall” Count! 
Is repreſented in a large Map, the Lines 
| Longitude and Parallels of Latitude tt 
—— not merely at every 10 Degrees, 25 
the Globe, but ſometimes at every 5 D 
grees, and ſometimes at every ſingle Degre 
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Let it be obſerved alſo in large Maps, 
hat deſcribe any particular Country or Pro- 
ince, as a ſingle or double crooked waving 
ine ſignifies a River when it is made ſtrong 
ad black; ſo a Public Road is deſcribed 
y a fingle or a double Line drawn from 
ſown to Town, not quite fo curled nor 
> ſtrong as a River is, but ſtrait or wind- 
gas the Road it ſelf happens. And where 
he Roads lie through a broad Plain or great 
ommon without Houſes or Hedges, they are 
pmetimesdeſcrib'd by a double Row of Points. 
As Villages and ſmaller Towns are de- 
bed by a little Circle or ſmall round o 
Maps of larger Countries, where the 
ities are repreſented by the Figure of a 
ouſe or two with a Spire or Steeple ; fo 
Maps of ſmaller Countries or Provinces 
tie little Towns and Villages are deſcribed 
the Figure of a Houſe or two, and great 
uns or Cities are marked like ſeveral 
uldings put together in Proſpect, or elſe 


7 ie naked Plan of thoſe very Towns or 
ies is drawn there and diſtinguiſhed ac- 
. {Wing to their Streets. 


I proceed now to confider Sea- Charts. 
As Maps are drawn to deſcribe particular 
puntries by Land, ſo a Deſcription of 
baſts or Shores and of the Seas for the Uſe 
t Mariners is called a Sea-Chart, and it dif- 
from a Map _— in theſe — 
n 5 


— 


. 
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I. A Map of the Land is full of Namg 
and Marks deſcribing all the Towns, Cow 
tries, Rivers, Mountains, Sc. but in a Sy 
Chart there are ſeldom any Parts of the Lan 
marked or deſcribed, beſides the Coaſts 
Shores and the Sea Ports, the Towns 9 
Cities that border upon the Sea, and tf 
Mouths of Rivers. 

II. In a Map the Sea is left as an emy 
Space, except where the Lines of Longitul 
and Latitude, &c. are placed: But in $ 
Charts all the Sholes or Sands, and ſhall 
Waters, are marked. exactly according 
their Shape, as they have been found to 
in the Sea by ſounding the Depth in en 
Part of them. | 

III. In Sca-Cbarts, the Meridians are 9 
ten drawn in ſtrait and parallel Lines, a 
the Lines of Latitude are alſo ſtrait Paralk 
croſſing the Meridiàns at right Angles, Th 
is called Mercator's Projection; and tf 
Points of the Compals are frequently repealt 
and extended through the whole Chart in 
multitude of croſſing Lines *, that wherel 
ever the Mariner is upon the Sea he m 
know toward what Point of the Compaſs! 
muſt ſteer, or direct his Veſſel to carry it ti 
ward any particular Port ; and that we m 
be able to ſee with one caſt of an Eye 
various Bearings of any Port, Coaſt, 1ilail 
Cape, &c, toward each other. | 


See Marginal Note, Probl. X. Sect. XIX. 
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IV. The Sea is alſo filled in Sea-Charts with 


dun rious Numbers or Figures which denote the 
S epch of Water, and ſhew how many Fathom 
ep the Sea is in thoſe Places where the 
umber ſtands. Theſe are called Soundings. 
V. In Sea-Charts there is not ſuch Care 
ken to place the North Parts of the World 
ways directly upright and before the Face 
f the Reader ; but the Coaſts and Countries 
uſually deſcribed in ſuch a Pofition as 
y afford the fitteſt Room to bring in the 
reateſt variety of Shores and Seas within 
e Compaſs of the ſame Chart, whether 
ie Ea or Weſt, or North, be placed di- 
Aly before the Reader. 49 
Here let it be noted that as Geography ta- 
en ſtrictly and properly is a Deſcription of 
and, ſo a Deſcription of Water or Sea is 
uled Hydrography ; and as thoſe who de- 
tbe the Land on Maps are properly called 
epraphers, ſo thoſe who draw the Sea- 
tarts are often called Hydrographers. 


s E CT. XII. 
be Political Divifions of the Earth repre- 
ſented on the Globe. | 


HUS we have finiſhed the natural Di- 
von of the Surface of the Earth 
come now to- conſider how it is divided 
"oitically by Men who inhabit it. 
| 4 In 
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In this Senſe it is diſtinguiſh'd into foy 
Quarters, into Empires, Kingdoms, Stat 
Commonwealths, Principalities, Dukedom 
Provinces, Counties, Cities, Towns, Vi ; 
ges, Gc. 

The Earth is firſt divided into four chit 
Parts or Quarters, which are called Eury 
Afia, Africa, and America. 

Europe is divided from Africa and bout 
ded on the South fide by the Mediterram 
Sea. On its Eaſtern fide it is divided fra 
Aſia by a Line drawn on the Eaſt fidet 
Candia or Crete paſſing up the /Egean $ 
and through the Propontis into the Eux 
or Black Sea, and from thence through 
Sea of Zabuigue by the River Don or 1 
2ats, and thence through Muſcovy, (as fon 
will have it) to the River Oꝶy/ running i 
the Northern Ocean. It is alſo boundedq 
the Welt ſide by the V Porn or Atlan 
Ocean. 

Ala is alſo bounded on the North by d 
Northern frozen Seas: On the South by t 
Indian Ocean : On the Eaſt it includes Ch 
and. the Oriental Hands: But on the Nt 
Eaſt its Bounds are unknown, for Travelle 
have not yet beenable to determine whe 
thoſe Eaſtern Parts of Great Tartary il 


be joined to ſome unknown Parts of Nor 
America. 


Afri 
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Africa. is a large Peninſula joining to 
tate 4% by a little Neck of Land at Egypt, 
jon ounded on the North by the Mediterranean 
Vi: On the Weſt by the Atlantick and E- 
bipic Oceans : On the North Eaſt by the 
Red Sea; and on the South and Eaſt by the 
dont bern and Indian Oceans. 4 ny 
America was unknown to the Antients till 
ound out by Chriſtopher Columbus, a little 
above two hundred Years ago. It is called 
general the Veſt-Indies. It lies almoſt 
hree thouſand Leagues to. the Weſtward 
om Europe and Africa on t'other fide of 
he Atlantick and Ethiopick Seas : It is made 
p of two large Continents, divided by a 
ne is called North America or Mexicana, 
he other South” America or Peruana. 
Let us treat briefly of each of theſe in 
teir Order. ob 


SE CT. XII. 
F EUROPE and its ſeveral Countries and 
Kingdoms. 


PHE chief Countries of which Euzore 
is compoſed may be diſtinguiſhed in- 
d the Northern, the Middle, and the Southern 
arts. Sag * 
I. The Northern Parts are the Britifþ Mes, 
Denmark, Norway, Sweden, Muſcouy, and 
land. F | | F 3 | The. 
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The Britiſh Iles are Great Britain and 
Treland. — Britain contains the tw 
Kingdoms of England and Scotland, "__ 
were- lately united into one. The « 
City of England is London, and Edinburg | 
is the chick ; in Scotland, as Dublin is 
Ireland. Note, that V alis is reckoned 1 
Part of England, tho they ſpeak a differ 
Language. 

Denmark is a ſmall Kingdom on hi Nord 
of Germany made up of one Peninſula, * 
ſeveral Iſlands in the Baltic Sea; its 
City is Copenhagen, which ſtands in the w 
= of thoſe Iſlands. 

The Kingdom of Norway (which lies i 
along bordering on the Weſt of Sweden 
has its chief Town Drontheim ; this togs 
ther with the Iſle of Iceland far diſtant i 
the Northern Sea is under the Governme! 
of the King of Denmark, _ 

Sweden is one of the Northern Kingdom 
which almoſt incompaſſes the Baltick Sea: 
Its chief City is Stockholm, That Part of i 
that lies on the Eaſt fide of the Balict i 
called Finland, Livonia, &c. and the South 
ern Part on'the Weſt fide next to Denman 
is called Gothland. 

All the North Eaſt part of Europe i 
Ruſſia and e under the Government d 
the Czar, whoſe Capital City is Moſcra 


His Conqueſts 1 lately joined Livon 
{0 
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to his Dominion, which before belonged to 
Sweden, and there he has built the City 
neter 591g 
Lapland is a cold ſavage Country that lies 
on the North of Sꝛveden, and belongs to three 
Princes, (uz. ) the Dane, the Swede, and 
ed! the Muſcovi te. ; | 

Note, That Norway, Lapland and Swe- 
den were once all compriz'd under the gene- 
Tort ral Name of Scandinavia. 
| II. The Middle Parts of Europe are France, 
Germany, Poland, Hungary, and Little 
Tartary. | 

France lies juſt Southward of England ; 
its Northern Coaſt is wathed by the Engliſb 
4 Channel ; its Weſtern Shores by the Atlan- 
N tick Sea; and its Southern by the Mediter- 
aan Its chief City is Paris. 

Before I proceed to Germany, tis proper 
to mention a long Row of diſtinct Govern- 
ments which lie on the Eaſt of France and 
F divide it from Germany and Italy. Theſe 
orie the ſeven United Provinces, the ten 
Spaniſh Provinces, the Dukedom of Lor- 
8/47, the Countries of Switzerland, Savoy 
and Pied mont. 1 | 

The ſeven United Provinces are called by 
We i the name of Holland, becauſe that is the 
nt ol diggeſt of them, They are a moſt conſider- 
able Commonwealth, and their chief Cities 
are Amſterdam, Rotterdam, Leyden, Utrecht, 
NC, "T4 South- 
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Southward of this lie the ten Spaniſh Pre. 
vinces, or the Low Countries or N. deckend 
which are called by the name of Flanders, 
becauſe that is the 1 of them: T hey 
have belonged to the Kingdom of Spain for 
ſome Ages; but they are now under the 
Emperor of Germany; their chief Cite; 
are Bruſſels, Antwerp, , Louvain, Mons, 
Namur, Ghent, &c. 

Lorrain lies to the South of Flanders, * 
is governed by a Duke: Its chief Town i; 
Nancy. 

Switzerland is the next: Tis a free Re 
publick divided into thirteen Parts, com- 
monly called the Swrſs-Cantons, (viz.) Zu. 
rich, Bern, Bafil, Lucern, &c. Their Al 
lies are the Grifons, the Valtoline, &c. The 
Commonwealth of Geneva might alſo be 
mentioned here, which is a very ſmall but 
free Sovereignty, and maintains its Rights, 
becauſe none of its Neighbours will let the 
others ſeize and poſſeſs it. | 

The Dukedom of Savoy and Predmont 
borders upon the South of Suitzerland 
and reaches to the Mediterranean Sea : Its 
chief City is Turin; its Duke is lately mad 
King of Sardinia. 

I proceed now to Germany, 'which ſtands 
in the very Heart of Europe ; *tis called an 
Empire, and its chief City where the Em- 
peror dwells is Vienna But there are init 


> 
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many leſſer Governments, ſuch as Dukedomg, 
Marquiſates, Biſhopricks, and ſeveral free 
Towns or Cittes that have ſome Dependence 
upon the Emperor, but yet are little Sove- 
reignties within themſelves, be hon; 
The moſt conſiderable of theſe is th 
Dominion of the Arch-duke of Auſtria, 
who is King of Bohemia and Hungary, and 
is generally choſen Emperor. The nine E- 
lectorates are next in Honour, which are ſo 
called becauſe their Governors are Electors 
by whom the Emperor of Germany is choſen. 
Their Names or Titles are theſe. (I.) The 
Archbiſhop of Mentz. (2.) The Archbi- 
ſhop of Triers or Treves. (3.) The Arch- 
biſhop of Cologn. (4.) The King of Bobe- 
ma. (5.) TheDukeof Bavaria. (6.) The 
Duke of Saxony. (7.) The Marquis of 
Brandenburg, now King of Pruſſia. (8.) 
The Prince Palatine of the Rhine. (g.) The 
Duke of Brunſwick and Lunenburg, who is 
alſo King of Great Britain. Beſides all 
theſe there are many ſmall Principalities go- 
verned by Secular or Eccleſiaſtical Powers, 
ing are too numerous to be reckoned up 
ere. 
' Poland is a large Kingdom lying to the 
Eaſt of Germany: It comprehends alſo the 
large Province of Lithuania: The chief 
Cities of this Kingdom are Warſaw and 
Cracow. I might here mention the 3 
8 0 
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of Pruſſia, which ſome Years paſt has been 
| dignified with the Name of a Kingdom: It 
is fituate Northward between Germany and 
Poland. The King reſides at Berlin in 
Brandenburg. ni eee 

Hungary is a Kingdom which lies juſt South 
of Poland, its chief Towns are Presburg 
and Buda : It has been in a great Meaſure 
under the Government of the Turks ; but it 
now belongs to the Emperor of Germany, 
L.ittie Tartary, which is alſo called Crim 
Tartary, is a ſmall Country lying to the Eaſt 
of Poland, and ſtretching along on the North 
fide of the Euxine or Black Sea. 

III. We go on now to the Southern Parts 
of Europe; and theſe are Spain, Italy, and 
the European Dominions of the Turk. 

Spain is the moſt Southern Kingdom of 


Europe, a large Country ; its Capital City 


rid ſtands: in the midſt of it: On the 
Welt fide of it lies the Kingdom of Porti. 
gal bordering all along upon it; *twas once 
a part of Spain, but now is ſubjeC to a di- 

ſtinct King: Its chief City is Lisbon. 

T.ahy is a large Peninſula in the Miditerra- 
nean Sea, and contains various Governments 
in it, (vis.) Mantua, Modena, Parma, 
Lucca, Genoa, &c. but the moſt noted and 
remarkable are theſe five, Venice, Milan, 
Florence or Tuſcany, Naples, and the State of 
the Church, Which is the Dominion of the 
Pope, whoſe chief City is Rome. 
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In the South Eaſt Part of Europe lies the 
famous Country of Greece, which contains 
the antient Provinces of Macedonia, Theſ- 


ſalia, Achaia, &c. with the Towns of 


Theſſalonica, Philippi, Athens, Corinth, &c. 
and the Peninſula of Peloponneſus, now cal- 


led the Morea; but all theſe together with 


the more Northern Provinces of Tranſilua- 
nia, Walachia, Bulgaria, Romania, . &c. are 
now almoſt intirely under the Dominion of 
the Turk, whoſe chief City is Conſtantino- 
ple, ſituate at the Mouth of the Euxine 
Sea, All this is called Turkey in Europe. 
Thus have we gone through the Northern 
and Middle, and Southern Countries of Eu- 
rope: But it may be proper to mention alſo 
ſome of the chief lands of this Part of 
the World, as well as the Mountains of 
Europe and its Rivers. „ Fi 
Near to Italy, France and Spain. lie ſeve- 
ral Iſlands in = Mediterranean Sea; ſuch 
as Majorca, Minorca, Ivica, Corſica, Sar- 
dinia, Sicily and Malta, which belong to 
different Princes. "1 
On the Eaſt fide of Greece is the Ægean 
Sea, or Archipelago, in which are many 
{mall Iſlands, and Crete a large one: On 
the Weſt fide of Greece is the Gulph of 
Venice, or the Adriatick Sea, in which alſo 
there are ſeveral ſmall Iſlands, as Corfu, 
Cepbalonia, Zant, &c. » 
: 3 | | Divers 
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Divers other Ves there are which are in. 
cluded in Europe; at the Je of Man, of 
Angleſey,. of Wight, Terſey, Guernſey, &c. 
which belong to England: The Hebrides on 
the Weſt of Scotland, the Orcades, and 
'Schetland Iſles on the North: Some in the 
Baltick Sea which belong to Sweden and 
Denmark: The Azores or Weſtern Iſlands 
in the Atlantick Sea, which are under the 
King of Spain. And ſeveral others of lefs 
N ote.” WY 
Some of the moſt remarkable Mountains 
in Europe are, (1.) The Alps between France 
and Tfaly. (2.) The Apennine Hills in ah. 
( 3.) The Pyrenean Hills between France and 
—_ (4.) The Carpathian Mountains in 
e South of Poland. (g.) The Peak in 
Derbyſhire in England. (6.) Plinkmmon in 
Wales, &c. Beſides feveral Yoltano's or 
Burning Mountains, as Veſuvius and Strom- 
boli in Naples, Mount Atna, now called 
Mon-G1bel in the Iſland of Sicily, and Mount 
Hecla in the cold Iſle of Iceland. 8 


The principal Rivers of Note in Europe 


are the Thames and the Severn in England ; 
the Tay in Scotland; the Shannon in Ireland; 
Tagus in Portugal and Spain; the Po and 
Tiber in Italy; the Weiſel or Viſtula in Po- 
land. In Germany the Elbe and the Oder, 
the Rhine and the Danube. In France the 
Sein and the Rhone. In Moſcovy the Don 
and the Volga. „ = 
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The Danube and the Volga are the largeſt 
Rivers in Europe, the Danube running 
through all Germgny and Turkey into the 
Euxine or Black Sea; and the Volga, 
(which ſome Writers attribute, to Aa, be- 
cauſe) though it runs through a great Part 


of Moſcovy, yet it empties _tel&iato the 


Caſpian Sea. — 
4 


Of ASIA, and its ſcven e and 
Kingdoms. f 


S I A may be divided into theſe five 
Parts, (viz.) Turkey, Perſia, India, 
China and Tartary. 

The Dominion of the Turks in Ala con- 
tains ſeveral Countries in it, (viz.) Natolia, 
Paleſtine, Arabia, Georgia, &c. | 

1. Natolia or Alia Minor, which is a 
Peninſula between the Euxine Sea and the 
Mediterranean, where lay the antient Coun- 
tries of Galatia, Cappadocia, Pontus, By- 
thinia, Lycaonia, Cilicia, Phrygia, Pam. 
phylia, &c. through which the Apoſtle Paul 
travelled and made many Converts there. 
Here were the ſeven famous Churches -of 
Ala, to which the Epiſtles were written in 
the ſecond arid third Chapters of the Reve- 
lations, (viz.) Epheſus, Smyrna, Sardis, &c. 
many of them are now called by different 


Names: 


. 1 
80 The firſt Principles Sect. 14 
Names: But Smyrna is one of the chief 
Cities in the whole Country. 4% 4 Ig 
2. Paleſtine or the Holy Land, and all the 
adjacent Countries of Syria, Chaldea, Me- 
fopotamia, &c. The chief Towns in it now 
are Aleppo, Scanderoon or Alexandretta, 
Bagdat or Babylon, "Damaſcus, Feruſalem, 
&c. e 

3. Arabia which antiently was divided 
into Arabia the Happy, Arabia the Deſart, 
and Arabia the Stony, lying all between the 
Perfian Gulf and the Red Sea : The chief 
Towns of it are Mecca, Medina, &c. + 

4. Georgia and Turkomania formerly cal- 
led Armenia Major are Northern Provinces 
belonging to the Turks, that lie between the 
Euxine and the Caſpian Sea. 

Perfia a large Empire lies Eaſtward from 
Turkey between the Caſpian and' Indian Seas; 
Its Capital City is Mpaban. 

India is divided into two Parts by the 
River Ganges. India on this fide the Gan- 
ges contains the biggeſt Part of the Empire 

of the Great Mogul, whoſe chief City s 

Agra. In a Peninſula or large Promontory 
in this Part of India are various Settlements 
of the European Nations, as at Fort St. 
George, Tranguebar, Goa, &c. Beyond the 
River Ganges lies another large Peninſula, 

which contains the Countries of Pegu, 
Liam, Tunquin, Cochinchina, &c. . 
. | alt= 
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Eaſtward of all theſe lies the Empire of 
China, a large and a polite Nation, whoſe 
chief City is Pekin. Theſe Countries laſt 
named are called in general the Eaf-Indies. 
| (Great Tartary takes up all the Northern 
Part of Aa. That which borders upon 


Moſcovy is often called Moſcovy in Ala: 


The whole is a ſavage, unpoliſhed and un- 
known Country as to the Parts as well as 
the Inhabitants of it; and how far it reaches 
to the North-Eaſt no Man 1 in this Part of 
the World can inform us. | 

There are Multitudes of Iſlands which 
belong to Aſia, the chief of which are 
Japan, Borneo, Celebes, Java, Sumatra, 

gyn, the Philippine Iſles, the Maldive 

Nes, &c. all theſe in ** Eaſtern Ocean, and 
Cyprus in the Mediterranean. c 

The moſt remarkable Rivers are Tigris 
and Eupbrates in Turkey, Ganges and Indus 
in India, whence the whole Country took 
its firſt Name. 

The chief Mountains are Imaus, Cau- 
caſus, Ararat, which are but different Parts 
of the long Ridge of Hills which runs 
through Aa from the Weſt to the Eaſt, 
and 1s called by the antient general Name 
of Mount T. aurus. 
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ere ee 
Of AFRICA an its Divifient. 


FRICA is the third Quarter of the 
World : It may. be divided into the 
following Territories, Egypt, Barbary, Bil. 
dulgerid, Zaara, Nigritia, Guinea, _— 
Abyſſinia and Ethiopia. 

Egypt lies to the North Eaſt and j joins on 
to Ala; the chief Cities are Grand Cairs 
and Alexandria. 

Barbary is a long Country, it compre- 
hends moſt part of the antient Mauritania, 

or the Country of the Moors; it lies along 
the Coaſt of the Mediterranean Sea: Its 
chief Towns -are Fez, Morocco, Mechaneſs, 
Salley, Tangier, Ceuta, Algier, TIER, Tri. 

li and Barca. a 

Bildulgerid or the antient Numidia has 
its chief Town Dara; it lies South and 

South-Eaſt of — unleſs it be reckoned 
a Part of it. 

Zaara comes next; it's a Deſart Inland 
Country and much unknown. So is NM. 
gritia or the Land of the Negroes which 
lies to the South of Zaara ; as Guinea 1s 
ſituated in the South of Nigritia, The Tooth 
or Ivory Coaſt and the Quaqua Coaſt, and 
the Gold Coaſt are ſeveral Diviſions of Gui- 
Zea well known to Mariners, 

Nubid 
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Nubia lies Southward of Egypt, as Abyf- 
nia does to the South of Nubia, both near 
e Coaſt of the Red SS. 

Ethiopia has been given as a ge enen! 
ame to all the Countries that compoſe the 
outh-Eaft and South Part of Africa, at 
aft, all the Maritime Countries or Coaſts 
om Guinea on the Weſtern fide to Ania 
Nubia on the Eaſt, and ſometimes it in- 
Iudes Abyſſinia alſo, which is called the 
er or Inner Ethiopia. — 

In the more Southern Part of Ethiopia 
the Inland Kingdoms of Monomotapa, 
noemunga, &. On the Weſtern Coaſt 
mo, Loango, gala: The Eaſtern Coaſt 
Zanguebar and the Mozambique : The 
uthermoſt Coaſt is inhabited by the Cafres 
d the Hottentots near the Cape of Good 
oe, who are famous for mel. Stupidity, 
ing in the moſt brutal and barbarous 
anner, as though they had little of human 
ature in them beſide the Shape. 

The chief and near Africa are the 
ge Ile Madagaſcar called the Iſle of 
Laurence that lies toward the Eaſtern 
a; and on the Weſt or North-Weſt are 
ſmall Iſlands of Cape Verd, the Canary 
nds, and the Maderas in the Atlantict 
„ with others of leſſer Note in the 
mopick Sea. 
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The moſt famous Rivers in Africa ate 
the Nile and the Niger. The Nile runs 
through all the Eaſtern Part of the Coun- Wh 
try, and empties it ſelf into the Mediterra. WM 
nean Sea by many Mouths at the Land of MW & 
Egypt. The River Senegal antiently called I of 
Niger runs through Negroland into the ha 
Atlantick Ocean. 2 N 2:55, 543 
The moſt remarkable Mountains are theſe, M4 
(1.) Mount Atlas or the Atlantick Hills i» be 
the Weſt of Barbary, which were ſuppoſel . 
by the Antients to be the higheſt in th WW” 
World; whence came the Fable of Alla 
a Giant bearing the Heavens upon his 
Shoulders. (2.) The Mountains of -the 
Moon which lie much more Southward to- 
ward Monomotapa: And (g.) The exceed: 
ing high Hill of Teneriff, which is among 
the Canary I/lands. 13228407 ol 
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Of AMERICA and its Divifions. 
AMERICA is the fourth and lalf 
A Quarter of the World, tis divide. 
into the Northern and the Southern Parts 
by an Iſthmus or Neck of Land at Daria 
or Panama. 72 | 
Northern America includes Canada, the 
Engliſh Empire, Old Mexico, New Mexia, 
Florida, and the Nerthern Land. 11 8 


Greenland, hear to the Arctick 
of thenrare much known, Trequented or in- 
4s for the North Welt Part 
America, tis unknown whether it 
be Iſland or Co whether it may not 
de North. Ee les farther and be joined 
to the North-Faſt Part of G = 


nd with many 27 t Lakes in it, where 
uus Nations of ages inhabit, ., S 
Florida comes next in Courſe to be men- 
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; on Carolina, and Weſtward it reaches tothe il - 
River Miſiſppi and beyond it: It is bound. 
ed by the Sea on the South, but there baje 
been no very great of remarkable 'Towns o 
Settlements formed there by the Ne 
who found and named it. 

New. Mexico or New Granada lies We 
of Florida poſſeſt alſo by the Spaniard; 
its chief Town is St. 12 pon the. Rivg 
Nerd. > 

Mexico or New Spai n lies more Soul 
it is a large and rich try, long and u- 
even, ftretching from North-weſt to South 
eaſt; and conn many Provinces in ih 
longing to the Spaniar 0 ve deſtroy 
ed ti ns NE Nad there. It by 
ſeveral Towns, of which the chief has th 
Name of Lemon mo 15 Florida all 
Mexico t large Bay, which 
is called 8 Gul 'of Florida or the Guff ne 
Metric This ountry reaches down to the 
ſmall Neck of land. whereby South Amen. 
ca is joined to it. On this Neck of Lal 
are Panama; on the South fide, and Ports 
bella on the North, _ 

Tbe Southern Part of America is ſomes 
thing like a large Triangle lying in the 
vaſt Southern Ocean and almoſt encompaſi 
by it: On the Weſtern fide this Occan i 
called the E Sea, becauſe ſeldom 
EY with Storms, , 1 
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This Southern Part of America compre- f 
hends many great Countries, viz, Te 
Firma, Peru, Amazonia, Guiana, Bal 
Ci, Paraguay, Terra Magellamca, &c. 
The Inland Parts are very much unknown, 
2 but the greateſt Part of the Eoaſts are poſ- 
Vel — d by the Inhabitants derived from Spain 
7 r have made various Set- 
Ive yy 

The chief Hands of EY in the North 
ae Newfoundland, which is a Triangle near 
Acadia 5" then Cuba, Hiſpaniola and Ja- 
* all in the Ame Climate with Mex:- 

The leſſer Iſles are called Lucgyes or 
ag Nands, South-eaſt of Florida; 
and the Caribbee Iſlands Eaſtward of Hi, 
mala. On the Weſt fide of North 6 
merica lies. a very large and lo | 
called California, with many W 
near it. 

The chief Iſland in South America is 
Terra Delfuego which lies near the Main 
Land, and thus makes the Straits of Ma- 
rib geln. There are many others of leſs Ex- 

tent and Note, both on the Coaſt, and in 
me the vaſt South- Sen. 
tue The moſt noted Rivers of Nerth el 
ass g are the great River of St. Lawrence or Canada 
an i that divides New England from New France; 
dom and the River Miſhppi where the TS 

have made large Settlements. 2 
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88 We firſt Principles of 15 17 
In Seth America the two great Riyen 
are the Amazon with all its B "and 
Rio dela Plata or the River of P 
The chief Mountains: are the ee 
Hills in North America, which divide H 
rida from the more Northern Countiies; 
and the Andes in South America, which is 4 
long Ridge of Mountains running from the 
South part of America toward the North; 
Travellers ſuppoſe them to be the hugheh; 
in the World. 
Thus I have deſeribed the yarious Coun, 
tries of the Earth in à very brief and im 
perfect manner, ſufficient only to give the 
young and ignorant Reader a Taſte 9 
Geography, and to encourage him to 
the Study farther in that excellent Manu 
Gordon's Geographical e N. in * 
lumes of larger Size. 


S 2 T. .XV U. 
0 the fred Stars on the Heevenh Globe 


rious Countries, Cities, Mountains 
ers and Seas drawn upon it: So on the 


Celeſtial Globe are placed the fixed Stars 


exactly according to their Situation in the 
Heavens. 


Vet there is this Difference as hy | 
Repreſentations | made by the Hou 
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A 8 the Terreſtrial Globe has the vw 
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and thoſe made by the Eartbiy Globe, 
(viz.) That the ſeveral Countries, Rivers 
and Seas are. repreſented on. the Convex or 
outward Surface of the Earthly Globe, juſt 
3s they lie naturally on the Convex Surface 
of the Earth: Whereas the Stars naturall 
appear to us in the Concave or inward fol- 
low Surface of the Heaven, but they are 
repreſented on the Heavenly Globe on the 
Convex Surface of it. Therefore we muſt 
ſuppoſe our Eye to be placed in the Centre 
of the Globe in order to have the Stars and 
Heavens appear to us in their Concavity and 
proper Situation. a5. 

Planets and Comets are vulgarly called 
by the general Name of Stars; but the 
fixed Stars differ from the Planets and the 
Comets in this, that they always keep the 
ſame Place or Diſtance with regard to one 
another ; whereas A... 1 _ : yn 
are perpetually changing their Places an 
Diſtances with Regard to one another and 
with Regard to the fixed Stars. | 
They differ alſo in this Reſpect, that the 
fixed Stars generally twinkle, except when 
near the Zenith or ſeen thro'.a 'Teleſcope ; 
and they ſhoot ſprightly Beams like the Sun, 
which 1s uſually given as a Proof that like 
the Sun they ſhine with their own Light : 
The Planets have a more calm Aſpect like 
the Moon, and never twinkle, which is 
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go The fiſt Principles of Seed z 
one Argument amon 6 Barns y y others that 
they derive their Ligh from "the Sun, and 
ſhine only by reflection. 

For our better Acquaintance with the 
fixed Stars, Aſtronomers have reduced them 
to certain Conſtellations. This we haye 
ſhewn already in the ſecond. Section, con. 
cerning thoſe Stars that lie in the Z odiath, 
which are reduced to 12 Conſtellations and 
called the twelve Signs, (viz.) Aries or the 
Ram, Taurus or the Bull, Gemini or, the 
Twins, Sc. the reſt of the Stars are diſtin- 
guiſe into the Northern and Southern 


nſtellations, as lying North or South of 
the Zodiack or Echptick, 


'The Northern Conſtellati ons Were thus 
framed by the Antients, Urſa Minor @ 


the little Bert in whole Tail is the Polg 


Star, Urſa Major or the great Bear, Draci 
or the Dragon, Cepheus whoſe Peet are 
juſt at the North Pole : Caſtopris and her 
Chair, Andromeda, the Northern Triangle, 
Perſeus. with Medauſa s Head, Auriga ot 
the Charioteer, Boctes or the Hunter, who 
is ſometimes called Arcturus or the Bear- 


keeper, Corona Borealis or the Northern 


Crown, Engonafi or - Hercules Kneeling, 
Lyra or the Harp, Cygnus or the Swan, 
1585 us or the great flying Horſe, Equyleus 


culus the little Horſe's Head, 


Delphine of "the * Sagitta or the 
i Arrow, 


r o@ 
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all the Anon, Aon Serpens or the Serpent. 


2 Gap nd ie, | 
or the Eagle, Which 


6 


Serpentarius the Man who holds it. 

To theſe 21 Northern * were 
afterwards added Antinous at the Equator 
next to. theEa gle, Cor Caroli or King Charles's 
Heart a ſing 105 Star South of the Goa Bear's 
Tail, and Bremer s Hair, a few ſmall Sen 
South of Charles's Heart, & . 1 

The Southern Conſtellations known. _ 
the Antients are Cetus the Whale, and the 
River Eridanus Lepus the Hare, the £ ag 
guns Conſtellation FC Orion with his Girdle, 
Sword, and Shield, Sirius or the great Dog, 
Canicula or the little Dog, Wara or a large 
Serpent, the Ship Argo, Crater or the two 
handed Cup, Corvus the Crow, or the Ra- 
yen, Centaurus or the Half-Man ne 
Lupus or the Wolf, Ars or the Altar 
rona Auſtralis Or Southern Crown, 515 iſcrs 
Notius or the Southern Fiſh. 

To theſe 15 there have been added 12 
other Conſtellations made up of the fixed 
Stars toward the, South Pole which are ne- 
ver viſible to us in Britain, and cherefors 
J ſhall not mention them. 

Aftronomers have framed ſome leſſer con- 
fellations which are contained in the great- 
er, as the Pleiades or the Seven Stars, and 
the E Hades in Taurus or the Bull : Capella 
or the Goat, in which is a "iy bright * 
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ſo called, in the Arms of Auriga or the Cha- 
rioteer: the Manger and Afes in the Crab, 
which indeed is nothing but a bright Spot 
compoſed of a Multitude of (mall Stars: 
Charks's Wain which are ſeven bright Stars 
in the Rump and Tail of the Great Bear, 
three of which in the Tail reſemble the 
Horſes, and the other four, c, d, 6, r, 4 
Square Cart : See Figure XXX. The two 
| hindmoſt Stars in the Cart, (vix.) b andy 
are called the Pointers, becauſe they point 
to the North Pole p. Pp 
Beſides theſe there are ſeveral other ſmal. 
ler Stars ſcattered up and down in the 
Heavens, which are not reduced to any of 
the Conflellations ; though of late Years 
Hevelius à great Aſtronomer made 
Conſtellations of them which are deſcribed 
upon ſome modern Globes. 
The fixed Stars are of different Sizes, and 
are divided into thoſe of the fir ff, ſecond, 
third, fourth, fifth and fixth Magnitudes. . 
There are but a few Stars of the fir 
and ſecond Magnitude, and many of them | 
have remarkable Names given to them, is 
the Rams Head, Aldebaran or the Bull's 
Eye, Capella or the Goat, the three Stars 
in Orion's Girdle, the Lion's Heart, Deneb 
or the Lion's Tail, Regel the Star in Orion 
Left Foot, Spica Virginis, which is an Ear 
of Corn in the Virgin's Hand, Hydra's Heart, 
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the Scorpron's Heart, the 
Heart, Ala Pegaſi or the Horſe's Wing, 
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> Eagle or Vulltur's 


Fomabant a large Star in the Southern Fiſhes 
Mouth near Aquarius, the Pole Star in the 
Little Bear's Tail, &c. See more in the 
Table of fixed Stars at the End of this Book, 
Some remarkable Stars are called by the 
Name of the Conſtellation in which 
are, AS — Great Dog, the * 
a or Arturus the Bear 5 
— the 5 Ge. 2 
As the Globe of the Earth with all che 
Lands and Seas deſcribed on a Terreſtrial 
Sphere 1s repreſented on Maps, ſo the Ce- 
leſtial Sphere with all- the _ Stars is 
often repreſented on fo Tables or Plani- 
eres, projected, one on the Plane of the 
uator with the two Poles of the World 
in their Centres; and the other on the Plane cf 
the Ecliptic with the Poles of the Ecliptic in 
their Centres * 
Note, This ſort of Projections has ſome- 
times been furniſhed with ſome little Ap- 
pendices which are moveable; and makes 


an Inſtrument called a Ne#urnal to take the 
Hour of the Night, and perform many other 


Aſtronomical Problems by the Stars. 
It is hardly neceſſary to ſay that the 
bert are ſuppoſed to keep their conſtant 


* "© Mr. Sener at the Globe over- -againſt St. Dunftan' Ty | 
Fleet-firert, has lately printed the beſt that ever were in Eng- 
land, or aaa in any Country. 
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94 . Sec. _ ET 
Revolution once in twenty four Hours | 
by Day as well as by Night: But the 
272 Light WN . 4 our 

5 
The Sun in its Ame! Courſe: m 
| from Weſt to Eaſt through all the Signs 

the Zodiack hides all thoſe Stars from our 
Sight which are near its 'own Light or 
Place in the Heavens; and therefore at Fl 
yeral Seaſons of the Year you ſee different 
_> or Conſtellations: riſing or ſetting, ot 
pon the Meridian at every Hour o the 
Night: : And as the Sun goes onward: daily 
and monthly toward the Eaſt, the Eaſtern 
Conſtellationo come daily and monthly with- 
in the Reach of the Sun Beams and are con- 
cealed thereby, which is called their Setting 
Heliacaly. And the Weftern' Conſt#llations 
hereby getting farther off from the Sun 
Beams are made viſible to us, nen 

Riſing Heliacally. 18 
Thus, e we may 
eaſily find what Stars will be upon the Me- 
ricion every Midnight by conſidering in 
what Sign 222 is, and in what | 
of that Sign; for the Sun with the Stan 
that are near it being upon the Meridian at 
Noon, the Stars that are directly oppoſit mug 

to them in the Heavens will be upo 

Meridian that Day at Midnigbt. ok by 
the fame Means if gh obſerve what Stars 
are 
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upon the Meridian at Midnight, yon 
ally 7 the Sun is in the oppolite oe 
ke po wy be forgotten that cher 
ere it not t 

is a broad uneven Path in | 
Heavens paſſing near the North Pole Hoy 
is brighter than the Teſt: of the Sky, and 
may be beſt ſeen in the darkeſt Night; this 
is Called the Milky Way, which later Philo- 
ſophers have found by their Teleſcopes to 
be formed by the mingled Rays of innu- 
merable ſmall Stars. Tis to the ſame Cauſe 
that ſome other bright in the Sky 
(tho' not all) are aſcribed which appear to 
us like whitiſh Clouds i in Midnight Dark- 
neſs. 


8 EC T. AI 
Of the Planets and. Comets. 8 | 
HOUGH the Planets and Comets 
are never painted upon the Globe be- 


cauſe they have no certain Place, yet tis 
neceſſary here to make ſome” mention of 


aA +4 
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them; fince they are Stars much nearer'ts 
us than the fixes Stars a and we know. 


much more of them. 

The Planets are in weites huge dark 
Bodies which receive their Light from the 
Sun, and reflect it back to us. They are 
— Planets from a Greet Word which 


4 ſignifies | 


es Wanderers, becauſe they are always 
their Places in the Heavens, both 
with 39. v3 the fixed . and wich re- 

d to one another.. 

The Planets are placed at very — 
Diſtances from the Centre of our World; 
(whether that be the Earth or the Sun) and 
they make their various Revolutions thro- 


the twelve Signs of the Zodiack in nw an 
Periods of Time. * © 


Sen in 29 Years and r A 


er inn 3144 ——45— 
152. -< av -# 321 —— 46 — 
Earth or Sun in 1 0, W——— 0 
Fear in Br I 32 
Mercury in o 977 — 2 — 
Moon in o 873 = _\\ 4 ——— 


As the Echprick Line is the Orbit, or An- 
nual Path of the Earth or Sun, o each 
Planet has its proper Orbit, whoſe Plane 
differs ſome few Degrees from the Plane of 
the Orbit of the Sun, and to à Spectator's 
Eye placed in the Centre would interſect or 
cut the Sun's Orbit at two te Points 
or Nodes. Now | the Diſtance of a Planet 
from the Ecliptick, meaſured by an Arch 


e ou ptick, s the Latia 
| 0 


f that Planet as before. 

To repreſent thid:a5 in Figure. you 
may imagine as many Hoops as there are Pla- 
nets thruſt through with ſeveral ſtrait Fires, 
and thereby join d in different Places to the 
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that the Plane of the Echp- 
7657 vi ny or Earth's Orbit ; a0 
then let thoſe Hoops be turn'd more or leſs 
obliquely from the Plane of the Eclipticł: 
For all the ſeveral Orbits or Paths of the 
Planets do not croſs or interſe& the Eclip- 
tick or Sun's Path i in the ſame Point, nor 
at the ſame Angles : But their Nodes or In- 
terſections of the Ecliptick are in different 
Parts of the Ecliptick, and alſo make clte- 
rent Angles with it. 

Among the ſeveral Uſes of obſerving the 
Latitude of a Planet, ſee one very necellary 
in Problem XXVII. : 

The Comets were by Arie and his Fol- 
lowers ſuppoſed to be a fort of Meteors or 
Fires Ps 1. in the Sky below the Moon 
continuing for ſome Months and then vaniſh- 
ing again. But by later Aſtronomers they 
have been found to be dart Bodies like the 
Planets, moving through the Heavens with- 
out any Regard to the Ecliptict, but in very 
different Orbits, which are ſuppoſed to be 
Ellipſes or Ovals of prodigious Length, and 
returning at various Periods : o ſeveral 
ſcores or hundreds of Years. Tho' it muſt 
be confeſs'd, thoſe Parts of their Orbits which 
are within the Reach of our Sight are ſo 
very inconſiderable Parts of the vaſt Ovals 
they are faid to deſcribe, that it has been 
much doubted, whether the Lines =_ _ 
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oribe in their Motion be not Parabokeal 


or ſome other infinite Curve; and thus whe. 


ther the Comets themſelves'-are not wander. 
ing Stars that have 16ſt alb regular Revolu, 
pg and perhaps have no ſcttled 9 
and may Never) getumn _* 

Comets e ſo ſeldom that they have ſcarce 
given the nico Enquirers of theſe laſt Ages 
ſufficient Opportunity to obſerve or calculate 
their Motions with ſuch an. — Cer: 
tainty as could be wiſhed:; 

Thus 1 have finiſhed. the ſpeculative Part 
of this * YO: _ the = 
ments or firſt Principles onomy- 

15 called the Soheriels Part, becauſe deer 
of the Doctrine and Uſe of if the Sphere; and 
I have concluded therein the 7 Part 


Geography, and given a ſlight Survey of 
8 ions of the Earth. ” 


"*Tis indeed the Second or, ſpecial Part of 


Geography that treats properly we par- 
ticular Diviſions of the Earth which IL have 
but ſlightly run over, and in a mock larger 
manner enumerates not only all the King- 
doms, States, and 3 of the World, 
but alſo: gives ſome. Account of their Man- 
ners, * Religion, Traffick, Manu- 
factures, Occupations, Cc. It alſo deſcribes 
the various 'Towns and Villages, the larger 
and lefler Mountains, Rivers, Foreſts, the 


pol Products of every Country, the Birds, 


, 


: 
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Beaſts, Inſects, Fiſhes, Plants, Herbs, the 
Soil, Minerals, Metals, and all Rarities of 
Art and Nature: It relates alſo the various 
antient and modern Names of the Nations; 
Cities, 'Towns, Rivers, Iſlands, Sc. What 
remarkable Occurrences of Battles, Victo- 
ries, Famine, Deſolations, Prodigies; Ge. 
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has happen'd in every Nation, and what- 


ſoever has rendered it worthy of publick 


Notice in the Wygrld. 5 ee 
There are many . Books extant in the 
World on this Subject; ſome of leſſer fize, 


ſuch as Gordon's Geographical Grammar, 


Chamberlain's e and larger, (viz.) 


Morden's Geography Refified, in Quarto, 
Theſaurus Geographicus, Moll's Geography in 
Folio, &c. 2 . 

The Second or Special Part of Aftrono- 


ny is called the Theory of the Heavens, or 
Ihe 


Sun and Planets, which will lead us 


into the Knowledge of a thouſand beau- 


tiful and entertaining Truths concerning 
the Syſtem of the World, the various Ap- 


Reaſons of thoſe ' Appearances, (viz.) a 
more particular and exact Account of the 
Day and Night, and of the ſeveral Sea- 
ſons of the Year, Spring, Summer, Autumn 
and Winter, of the Length and Shortneſs 


earances of the Heavenly Bodies, and the 


of the Days: Why in the Winter the Sun is 


nearer to us than it is in the Summer, and 
- H why 


wane”, * 


100 + The firſt Principles of Set; 18 3 
why the Winter Half- year is ſeven or eight I .. 
Days ſhorter than the Summer Half-year: { 
| Whence. come the Eclipſes of the Sun and P 
Moon, both total and 8 ; why the Mm 
is only eclipſed when ſhe is Full, and the dn c, 
only when ſhe is New : Whence proceed Wi ;, 
the different Phaſes of the Moon, as the 
New or Horned Moon, the Half-Moon, -the 
Pull, Sc. Why the two lower Planets Mer. 
cury and Venus always keep near the Sun, 
and never move ſo far as two whole Sig Ml;. 
from it: Why Venus is horned, halved and d. 
full as the Moon is: Why the three fupe- Wl, 
rior Planets Mars, Jupiter and Saturn a 5 
at all Diſtances from the Sun, and are FL. Ny 
times quite oppoſite- to it : Why both the 
upper and lover Planets ſometimes ap pl 
wifter, ſometimes flower : Why they / Jo 
ſometimes to move directly or | forward 
ſometimes retrograde or backward, ſome- WW... 
times are ſtationary or ſeem to ſtand till: 
Why they are ſometimes nearer to the 
Earth, which is called their Perigeun 
and ſometimes farther from the Earth, 
which is called their Apogeum, and by thi 
means appear greater or lefs. Why they 
ne 7 to or farther from the Sun, which 
is ed their Peribelion and Aphelion ; 


and in what Part of their Orbits this Dif. Wn, 
ference falls out : How it comes to 5 on 
that they ſeem higher in the Horizon ww 
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| really they are by Nefraction, and how again 
1 ben lower than they really are by cli 
4 1 r 5 1 0 209%? 
In this Part of Afronomy tis proper al- 
n to ſhew the different Shank - on 
od BY theſes that have been invented to ſolve. or 
he explain all theſe Appearances of the Hea- 
the yenly Bodies, Here the Ptolemarick or an- 
(tent Syſtem ſhould have the firſt Place, to 
u, cepreſent how the Antients placed the Earth 
8 in the Centre of the World, and ſuppoſed 
und i the San to move round it amongſt the 
be- WW other Planets as it appears to the vulgar 
eye; and what tedious and bungling Work 
© gdey made by their Contrivance of ſolid 


the tranſparent Spheres of different Thickneſſes, 
placed in Eccentrick Order and aſſiſted by 
em heir little Epicycles: What infinite Em- 
ud, baraſſents and Difficulties attend this rude 


and ill adjuſted Contrivance, and how im- 
jolſible it is to ſolve all the Appearances 


Nature by this Hypothefis. 
rr Then the Modern or Copernican Scheme 


hould be repreſented, which makes the 
Heaven all void, or at leaſt filled only with 
ery fine Ethereal Matter ; which places 
he Sun in the Centre of our World with 
u the Planets whirling round it; which 
kes the Earth a Planet, turning daily 
ound its own Axis (which is the Axis of 
> Equator) to form Day and Night | 

| 2 and 
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and alſo carried yearly round the Sun in the 
Ecliptick between the Orbits of Venus and 
Mars to form Summer and Winter. This 
Scheme alſo makes the Moon a Seconda 
Planet rolling monthly round the Earth, 
and carried with it in its yearly Courſe round 
the Sun, whereby all the variety of Ap- 
rances of the Sun and Moon and of all 
the Planets, as well as the Differences af 
Day and Night, Summer and Winter, ar 
reſolv'd and explain'd with the greateſt Eaſe, 
and in the moſt natural and fimple Manner, 
Here alſo it ſhould be ſhewn that s 
the Moon is but a Secondary Planet, be 
cauſe it moves round the Earth which ö 
it ſelf a Planet: So Jupiter which mova 
round the Sun has alſo four Secondary Pls 
nets or Moons moving round: it, which ar 
ſometimes called his Satellites or Lift 
Guards. Saturn alſo has five ſuch Mou 
all which keep their certain Periodical Re 
volutions: And beſide theſe, Saturn is it 
compaſſed with a large Flat Ring 21000 
Miles broad, whoſe Edges ſtand inward to- 
ward the Globe of Saturn, (like a woodet 
Horizon round a Globe) at about 2 1008 
Miles diſtance from it, which is the mo 
amazing Appearance among all the he 
venly Bodies: But theſe Secondary Plan 
which belong to Jupiter and Saturn tt 
gether with this admirable Ring are ** 
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only by the Affiſtance of Teleſcopes : And 
yet Mathematicians are arrived at ſo great 
m Exactneſs in adjuſting the Periods and 
Diſtances of theſe” Serondary Planets, that 
by the Motions and Eclipſes of the Moons 
of Jupiter they find not only the true 
Swittneſs of the Motion of Light or Sun- 
beams; but they find alſo the Difference 
of Lengitude between two Places on the 
It may be manifeſted here alſo that ſe- 
veral of the Planets have their Revolutions 
nun their own Axis in certain Periods of 
Time, as the Earth has in 24 Hours; and 
that they are vaſt bulky dark Bodies, ſome 
of them much bigger than our Earth, and 
conſequently fitted for the dwelling of 
ſome Creatures; ' ſo that tis probable th 
are all Habitable Worlds furniſhed with rich 
Variety of Inhabitants, to the Praiſe of their 
t Creator, Nor is there wanting 
ſome Proof of this from the Scripture it 
ſelf. For when the Prophet Jaiab tells us, 
that God who formed the Earth created it 
not in vain, becauſe he formed it to be 
inhabited, Iſa. xlv, 18. He thereby infinu. 
ates, that had ſuch a Globe as the Earth ne- 
ver been inhabited, it had been created in 
vain, Now the ſame Way of Reaſoning 
may be apply'd to the other Planetary 
Worlds, ſome of which are ſo much big- 
* H 3 get 
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ger than the Earth is, and their Situation 
and Motions ſeem to render them as con- 
venient Dwellings for Creatures of ſome 
Animal and Intellectual Kind. 
Mlany of theſe things have been perform- 
ed by ingenious Men with great Exatneſ 
for the Uſe of Perſons learned in the Ma- 
thematicks ; but I know, not any ſhort, 
plain and intelligible Account of them fit- 
ted for the Uſe of the unlearned World 
except among Dr. Wells's Volumes intitled 
Mathematicks for a young Gentleman: Jet 
I perſuade my ſelf that ſome Parts of it 
might be performed with. greater Eaſe and 
Clearneſs in a more natural Method, and 
to much greater Perfection, if ſome Per- 
ſon of peculiar Skill in theſe Sciences and 


of equal Condeſcenſion og W 


the Work. 
SECT. XIX. 


Problems relating to Geograp by and 2 
nomy to be fer for med by: the Globe. . 


8 Tbeorems in Mathematick Sience 


are certain Propoſitions declaring 
fome Mathematical Truth : So a Problem 
is a Mathematical Queſtion propoſed * be 
reſolved, or ſome Practice to be perform 


Becauſe this Problematick Part. will re- 
quire the e of a Went as 
| 80 


eee 
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things in the former Sections, I think it 
may not be improper to 8 ve a ſhort ſum- 
mary of Definitions of the chief Subjects 
of Diſcourſe in the Doctrine of the Sphere 
and ſet them i in one View. 8 | 


DEFINITIONS. 


The Latitude of a Place on the Firhiy 


Globe, is the Diſtance of the Zenith. © 
that Place from the Equator toward the 
North or South Pole N by the De- 
grees of the Meridian. 

The Elevation of tbe Pole is the Height 
of the Pole above the Horizon of . 
Place meaſured on the Meridian; And it 
is always the e er of Degrees as 
the La tude. 

The Longitude of a Place i is the Diſtance 
of it toward the Eaſt or Weſt from ſome 
firſt Meridian, and, tis meakye dl on the 
Equator. 

The Declination of the Sun or any Star 
or Planet is its Diſtance Northward or 
Southward from the Equator meaſured on 
the Meridian. Tis the ſame thing as La- 
titude on the Earthly Globe. _ 

The Right Aſcenſion of the Sun is its 
Diſtance from that Meridian that cuts the 
Point Aries meaſured Eaſtward on the E- 
quator; tis much the ſame with Longitude 
n the Earthly Globe. p | 
H 4 The 
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The Heur of the Sun is its Diſtance from 
Noon or the Meridian of the Place mea- 
ſured on the Equator by 15 Degrees, for 
every 15 Degrees on the Equator make. an 
Hour. Or it may be reckon'd from the 
oppoſite Meridian or Midnight. 

Note, The Right Alcenfon is reckon'd 
either 1 in Degrees or in Hours. 

The Latitude of a Star or Planet is its 
Diſtance Northward or Southward from the 
Ecliptick : Note, The Sun has no Latitud 
becauſe tis always in the Ecliptick. _ 
The Longitude f the Sun 185 Star is its 
Diſtance from the Point Aries Eaſtward 
meaſured. on the Ecliptick. But with. re- 
gard to the Sun or a Planet, this is uſually 
called the Place of. the Sun or Planet for 
any particular Day, i. e. its Place in the 
Zodiacł, or the Degree of the Sign in 
which it is at that Time. 

The Altitude, or. Height. of the Sun. or 1 
Star. is its Diſtance from and above the 
Horizon, meaſured . on the Quadrant, of 
Altitudes. 

The Depreſſion of the Sun or Star is it 
Diſtance from and below the Horizon. 
The Azimuth of the Sun or a Star is it 
Diſtance from the Cardinal Points of Faſt, 
Weſt, North or South, meaſured on the 


Horizon. 


The Sun or Stars Meri dian Altitude i 


it 
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its Altitude or Height when 'tis on the Me- 
ridian or at the South. 

The Vertical Altitude of the Sun is uſcd 
by ſome Writers for its Height above the 
Horizon when it is in the Azimuth or Ver- 
tical Circle of Eaſt or Weſt. _ But the Sun 
is ſaid 2 be Vertical at any Place when tis 
in the Zenith of that Place at Noon. | 


The Amplitude of the Sun or Star is its 


Azimuth or Diſtance from Eaft or Welt at 
rifin or ſetting. 

The Aſcen I Difference is the Time 
of the Sun. or Star's riſing or ſetting before 
or after ſix a Clock: Or it is the Difference 


between the Sun or Star's ſemidiurnal Arc 


and a Quadrant of 90 Degrees, as ſome Per- 
ſons expreſs it, becauſe go Degrees or a Qua- 
drant reaches from ta Clock to 12. : 


PROBLEMS. 


Problem I. To find the Longitude and La. 
titude of any Place on the Earthly Globe. 
Turn the Globe about till the Place come 


Juſt under the fide of the brazen Metidian 


on which the Figures are, which is called 


its Graduated Edge, then the Degree marked 


on- the Meridian juſt over the Place ſhews 
the Latitude either North or South : And 
the. Globe. ſo ſtanding, that Degree. of 


the Equator which is cut by the Me- 
ndian fhews the true Longitude of the 


* Place, 
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Place. So London will ap appear to have 81 
Degrees of North Latitude, and near 18 
Degrees, of Longitude, counting the firſt 
Meridian at Teneriff. So Rome: has 41} 
Degrees of North Latitude, and -about 13 
Degrees of Longitude Eaſtward from London, 
or almoſt 31 Degree from Teri. Wi 


4 E. II. The Lon gitude or Latte, 
Place being given, N to find that 
Place on a Globe or 25 

If only the Latitude 2 a Place be given, 

the Place it as may be eaſily found by 

your Eye Eaſtward and Weſtward 
along that Parallel of Latitude in that Part 
of the World where it lies, and the Place 
(if it be marked on the Globe) will foon 
appear. 

If the Longitude only were given, guide 
your Eye along that Meridian Northward or 
Southward, and you will quickly ſee it. 
But if both Lon gitude and Latitude be 

14 then the Place | is immediately found, 

or where the given Line of Longitude of 
Meridian cuts the given Li of Latitude, 
there is the Place required. Theſe two 
Problems alſo may = le on a Map as 
well as on a Globe. 


a © _  «, _ wm a om am Som — — aunt. 


Problem III. To find the Diſtance of any 
two Places on the Earthly Globe, or two Stars 
en the Heaventy, | Hers 


- 0 Ad. AY r . . . 
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Here let it be noted that a Degree of 
the Meridian or of the Equator, or of am 
great Circle on the Earthly Globe is foun 
by Meaſure to be 69 for 70 Engl. fp Miles; 
dee Prob. XII. Sect. XX. Tho Geographers 
many times count 60 Geographical Moles to 
2 Degree, making them the ſame with te 
Minutes of a Pere for the greater Eaſ 
Computation. 

FE it be og allo, that all the Degrees 
on the Meridians or Lines of Longitude 
on the Globe are equal, becauſe all thoſe 
Lines are 2 Circles; but in the Parallels 
Latitude, the farther you go from the 

uator the Circle Sp less and leſs, 
and conſequeprly © the D zes of thoſe Cir 
cles are leſs Aut therefore if 5 
diſtant Places are either both on the Equator 
or have the ſame Meridian, the Number of 
the Degrees of their Diſtance on the Equa- 
tor or on the Meridian being reduced. to 
Miles ſhews. you their true Diſtance : But 
if the two Places are not both on the _ 

tor nor on the ſame. Meridian, you muſt 

d their true Diſtance i by the following 
Method. 

To perform this third Problem lay the 
Quadrant of Altitude from one Place to 
the other, and that will ſhnew the Number 
of Degrees of Diſtance, which being mul- 
tiplic by 60 Geographical, Miles, or by 


79 
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15 Engl % Miles will give the Diſtance 

ught 
Or you may take the Diſtance between the 
two Places with a pr of Compaſſes and 
meaſure it upon the Equator, which ſhew 
the Diſtance in Degrees, and then reduce 
them to Miles. | 

The Quadrant of Altitudes or a pair of 
Compaſſes in the ſame Manner will ſhew 
the Diſtance of any two Stars on the Hea- 
venly Globe (vi. in Dees, but not in 

es. 

Obſerve here, that though theſe Methods 
will find the true Diſtance of Places on the 
Globe, yet on a Map the ſame Methods ar 
uſeleſs; becauſe in Maps or plane Surfaces 
the Degrees of Longitude marked on the 
fame parallel of Latitude are unequal, and 
fo the” Degrees of Latitude a on the 
ſame Meridian are often unequal. (See the 
XI. Section concerning Maps.) The only 
way therefore of meaſuring Diſtances on: 
Map 1 is to meaſure the number of Degrees 
on the neareſt correſpondent Line of Lon 
gitude or Latitude, and ap 2 that to the 
Diſtance required, which r all is * a 
uncertain Account. | p 


Problem IV. To find the Antœci, ra 

cci and Antipodes of * Place given, 

* of London, 55 
Bring 


7 
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Bring London to the Meridian, obſerve 
its Latitude Northward, then reckon ſa 
many Degrees on the Meridian from the 
Equator Southward, and it ſhews the Place 
of the Anteci. 

Keep London under the Meridian, ſet the 
Hour Index or Pointer on the Dial at the 
Pole to the upper 12 which is 12 aClock at 
Noon, turn the Globe about till the Index 
point to 12 at Midnight, and the Place that 
will be under the ſame Degree of the Me- 
ridian where London was ſhews where the 
Periæci dwell. 

The Globe ſo ſtanding, count the ſame 
Degrees of Latitude from the Meridian 
Southward and that will ſhew who are the 
Antipodes to London. 


Problem V. Any Place being gi ven ts 


find all thoſe Places which have the ſame 


Hour of the Day with that in the given 


Place. 


All the Places that have the ſame Longi- 
tude have the ſame Hour. Bring the given 
Place therefore to the Brazen Meridian, and 
obſerve what Places are then exactly under 
the graduated Edge of that Meridian, for 
the People in thoſe Places have the ſame 
Hour, and their Habitation has the ſame 


Longitude. 
Problem VI. 


1 
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Problem VI. Any Place being given (ſup- 

ſe Parts) to find all thoſe Places in 72 

orld which have the ſame Latitude, ant 
conſequently have their Days and Nights of 
. ame Length, . 

g Paris to the Meridian, and you find 
it near 49 Degrees North Latitude. Turn 
the Globe all round, and all thoſe Places 
which paſs under the 49 Degree of the 
Meridian have the ſame Latitude with Paris, 
and the Pole is juſt as much elevated above 


their Horizon, viz. 49 Degrees. 


Problem VI. To reftify the Globe PET? 
ing to the Latitude of any given Place. 
Elevate the proper e (whether it be 
North or South) ſo b far 15005 the Horizon 
as is the Latitude of the Place propoſed; 
this is done by moving the Pole of the Globe 
upward from 'the Horizon counting by the 
tes of the under part of the Meridian, 
which begin to be numbered from the Pole; 


thus for London you muſt raiſe the Pole 


$1 © Degrees above the Horizon. 

Then while London ſtands _ the 
Meridian, the true and real Situation of it 
is exactly repreſented on the Globe with its 
proper Horizon: For London is by this 
means placed in the Zenitb, or on the very 
Top of the Globe, at go Degrees Diſtance 
from the Horizon every Way ; and thus 15 

Zenit 
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Zenith is as high above the Byuator on the 
South fide as che Pole is above the Horizon 
on. the North fide. 

To render this Repreſentation Wo the 8. 
tuation of any Place yet more | 
2 uſcful thing to have a ſmal Morther's 
Compaſs at Hand with the Needle touch'd 
with a Loadftone, to ſhew which are the 
North 'or South Points of the real Horizon, 
and then, as near as you can, ſet the Brazen 
_ of the Globe exactly North and 
Sout 

Thus the Wooden Horizon will be a rss 
Parallel to the real Horizon, the 
Meridian to the real Meridian, the E 
the Ecliptick and all the leſſer Cireles, and 
the Points on the Globe repreſent thoſe 
Circles and Points on the Earth or in the 
Heavens, in their proper Poſition. | 


Problem VIII. The Hour being given in 
any Place (as at London) to fond 1 hat Hour 
it is in any other part of the World. | 

Rectify the Globe for London, bring the 

City London 'to the fide of the Meridian 
where the Degrees are marked; then fix 
the Index. of the Dial-plate to the Hour 
given, (ſuppoſe four a Clock in the Aﬀer- 
noon) this being done turn the Globe and 
bring any Places ſucceſſively to the Meri- 
dian, then the Index E will 


2 thew 1 


: 
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ſhew. 1 true Hour at the Place required, 
Thus when it is four a Clock in the Aſter- t 
noon. at London it is almoſt, five at Rome, f 
| near ſix at Conſtantinople, tis almoſt half an If 
Hour paſt nine at Night at Fort St. George il b 
; in the Ea Eaft- Indies, tis near Midnight at d 


| Pekin in China, tis eleven a Clock in the n 
1 Morning at e and a ye peſt Na | 
at Bar badoes. . 


at B. ; 
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After the former Rectification for che i 
= Aude of the Place, faſten the Edge of the 
| Nut of the Quadrant of Altitude on its gra- 
| duated fide at the proper Degree of Latitude 

on the graduated fide of the brazen Meri. cc 

dian, and that will repreſent 12 Zenith 7 le 

that Place in the Heavens. lie 

The Quadrant of Altitude being tau I w 

faſtened ſerves to meaſure the Sun or Star's hl "1 

Altitude above the Horizon, and the Sun 

or Stars Azimuth; and it has been ſome- 

times (though erroncouſly) uſed to ſhew the 

Bearing of one Place to another, as in Lo 

Hllowng, CA... | 


Problem X. 4 froo Places bein gien his 
70 find the Bearing from one to the other, na 
| i. e. at what Point of the Compaſs the one cor 
= - lies i in reſpect to the other. So 

Ps” Oey T be 2 


a , Gregraphy and Airb. bis 
d The common Way whereby ſeveral Wri- 
er. ters have ſolved this Problem is this. Rec- 
„e, tif) the Globe both for the Latitude and 
an for the Zenith of one of thoſe Places, and 
ze bring that Place to the Zenith. Then bring 

at down the Edge of the Quadrant of Altitude 
he to the other Place, and the End of the Qua- 
on drant ſhall cut the Horizon in the true Point 
of the Compaſs, and ſhew how the one 
bears to the other. So if you rectify. the 
th Wt Globe for the Latitude and Zenith of Bar- 
babes, you will find that Cape Finifterre 
in Hain, and Azoff in Muſcovy both lie in 
a direct Line North-eaft from Barbadboes, 
according to this Practice. 

But here let it be noted that though ac- 
cording to this ſort of meaſuring they both 
le North-eaſt from Barbadoes, yet they don't 
lie North-eaft of one another; for if you 
rectify. the Globe for the Latitude and Ze- 
nith of Cape Finiſterre you will find Azoff 
les near Eaft-North-eaft from Cape Fini- 
erre, or more than two Points of the Com- 
pals, (i. e. more than 221 Degrees) different 
irom the North. eaſt. 5 

And if a Sailor or Traveller who is at 
Borbadbes ſhould every League or Mile of 
en, his Way, by obſerving the Compaſs, ſtill 
er, make toward the North-eaſt, he would 
"ne ¶ come ſooner to the Hebrides or Weſtern 
, lands than to Azoff, or even to 
he oe * But the Courſe that he muſt 

| 0” * 
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ſteer to come to Cape Finiſterre is near 
North-eaſt and by Eaft : And if he could 
fail all the way clear to Azoff from Barbs. 
does he muſt ſteer ſtill much more to the Ea. 
ward: All which things ſhew the miſtake 
of ſolving this Problem in this manner. 

Perhaps this may be made yet plainer to 
a Learner if we name two Places which lie 
under the fame parallel of Latitude, (viz. 
Madrid in Spain, and Pekin in China, La- 
titude 40. Now theſe muſt always bet 
directly Eaſt and Weſt from each other, 
But if you bring Madrid to the Zenith, and 
having fix d there your Quadrant of Alt- 
tude, you bend it down to the Horizon, i 
will not follow the Courſe of the 40" Pr. 
rallel of Latitude and lead your Eye to Pe- 
kin, but to much more Southern Places ve- 
ry far diſtant from Pekin, and which har 
a very different Bearing, ( vir.) to the Ii 
of Ceylon, &c. . 

Upon this Account the beſt Writers call 
that the Angle of Pofition between two 
Places, which is found by the Quadrant d 
Altitude thus fix'd at the Zenith of any 
Place, and drawn down to the Horizon: 
But they deſcribe the Rhumb or Courſe 
Bearing from one Place to the other in i 
different manner, (viz.) It is that Point of 
the Compaſs toward which any Perſon m 
conftantly ſail or travel in order to arrive d 
the diſtant Place given. And _— 1 

| 4 | ou 
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doubt this is the moſt juſt and exact Account 
of Things. | 

Now in order to find this, tis ſufficient 
for a Learner to know that if any one of 
the Lines drawn from the Points of the Ma- 
nner's Compaſs marked on the Globe, (which 
re called Rhumb Lines) paſſes through both 
aces, that Line ſhews the Courſe or Bear- 
ne from one to the other, as the Courſe from 
we St, Vincent in Portugal to Cat Iſland 
ur ang the Bahamia Iſlands is Weſt and by 
If no Rhumb Line paſs through thoſe 
aces, then that Rhumb Line to which 


FT SPS a AS 


F. A A T 8 


2 


base two Places lie moſt parallel, ſhews 
peer Bearing: Thus the Courſe from Bar- 
e to Cape Finiſterre is Nortb-Eaſt and 
ar Ee, or thereabouts. 
che Learner has a Mind to ſee the Rea- 
n why there muſt be ſuch a Difference be- 
ir the Angle of Pofition between two 
emo bees and their Courſe of Bearing to each o- 
t of WW | know not how to repreſent it upon a 
a if Surface plainer than by Fig. XXI. 


duppoſe the four Cardinal Points, North, 
wth, Eaſt and Weſt, are repreſented on 
e Globe by the Letters N. S. W. E: Sup- 
le three diſtant Places are B Barbadbes, 
Cape Finiſterre, and A Azoff. If the 
ce of the Earth were not Spherical, but 
Plane, and the Meridians of theſe Places 
fre all parallel (as in that Repreſentation 
I 2 | ar 


a Projection of the Globe which is called 


the ſame: Then as NS is the Meridian q 
the Place B, ſo qu would be the Meridia 
of the Place C (viz.) a ſtrait Line and ps 


all which meet in N the North Pole. No 


* 
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Mercaigr's Chart) then their Angle of Pg. 
tion and their Courſe , Bearing would he 


rallel to NS: Then the Line BCA woulf 
be the Line or Rhumb of Nerth-eaft, (uiz 
45 Degrees diſtant from NS; which woll 
repreſent both the Angle of Poſition and tl 
Courſe of Bearing between all the three Placy 
B, C and A: For the Angle q CA woll 
be the fame with the Angle NBA; al 
thus A would ſtill bear Nortb-eaſt frat 
C and from Bx. e 
But the Earth being of a Spherical Figu 
and the Meridians meeting in the Pole 
the Meridian of B on the Globe bei 
brought to the Zenith is NS; the Meri 
an of C is the Curve Line NC n; a 
the Meridian of A is the Curve Line N Al 


1 ſt 
though the ſtrait Line BCA ſhews. ul — 
Angle of Pofition between the three PHH 
B, C and A, (as B ſtands on the Globe M Lin 
the Zenith) yet the Line BC A does by! 3 
And for this reaſon in thoſe Sea-Charts where the Pul = 
of the Compa's or Rhumbs are drawn in ſtrait Lines M t 
through the Chart, the Meridians or Lines of Longitude And 
all made ſtrait and parallel Li: es: For if the Meridians ve whe 
little curved as they are commonly in Maps, the Rhumbs d the 


not be drawn through the Chart in ſtrait Lines. "See Sat. 
Of Sea- Charts, pag. 68. 


me! 


e 
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means make the fame Angles, or has the 
ſame Bearing with the Curve Line NC 
(which is the Meridian of C) as it 'does with 
NS (Which is the Meridian of B:) and it 
ſtill makes more different Angles with the 
Curve Line N A 2 (which 1 is the Meridian 
of A. 

© — it 28 that all the Rhumb ; 
Lines muſt be a ſort of Spiral Lines on the 
Globe, except the North and 'South, which, 
is. the Meridian, and the 7 with its 
Parallels of Eat and Hef, which are 
Circles * 

The Nerth-eaft Line in this place muſt, 
be BP x ſtill gradually inclining toward the 
ſeveral Meridians, that fo it may make the 
ſame Angles with. the Meridians N Cc m and. 
NA as it does with N BS, 

But by this means you ſee that <> leer or; 
travel {till to the Nortbeat would bring, 
you down to P and æ not to C and A. 

You ſee alſo that the Courſe you muſt 
ſteer or travel to come to A will be repre- 


All the other Lines of Eaſt and Wet beſides the Equator : 
are Parallels of Latitude, and are leſſer C ircles. And tho” the 
Line of Eaft and Wft in this Figure be for the eaſe of a young. 
Learner repreſented in a ſtrait Line, becauſe tis a Parallel to 
the Equator, and if drawn round the Globe would be a per- 
ſect Circle and run into it ſelf, yet it ſhould more properly be 
ſo far curved as to cut all the Side-Meridians N m and N 2 
at right Angles as well as the Meridian of the Place N 8. 
And thus they are commonly drawn in Maps of the World, 
On there is no Line of Eaſt and Ne drawn ſtrait beſides 


he Equator. 
y 3 ſented 
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ſented by the Line B A, which is much 
nearer the Eg. Point. 

But this is ſomething too laborious and 


painful for every Reader to wn bl 
Thoughts with it. IJ 


Problem XI. Having” the Day of th 
Month given, to find the Sun s Place in th 
Echptick, © 

Find the Day of the Month i in the Cale. 
dar on the Horizon, (either Old Stile or 
New, which ſoever is required) lay a flat 
Rule on the Day of the Month, and over 
againſt it on the inner Edge of the Horizon 
will appear both the Sign in which the Sun 
is, and the Degree of that Sign, as on the 

100 of May Old "Des She Sun is Juſt CIs 
tering into the ft D Gemini, which 


you may find jn" th the obes on the F. 


compute che Longitade of the Sun from 
the Rane” Aries if you pleaſe. e % 


Problem XII. The Day of the Manth FEM 
given, to find thoſe P — of the Globe where 


| the Sun yore be Vertical or in the Zenith that 


Find o out the Sun's Place in the Ecliptict 
Girl; bring it to the Meridian ; mark the 
Degree over it ; then turn the Globe round, 
480 all thoſe Places that paſs under that De- 
gree will have the at in their Z enith that 


* Pro- 


——_ wy 2 * co „ 
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Problem XIII The Day and Hour of the | 


Day at one place, (viz.) London being given, 
h find at what other Place the Sun is Vertical 
at that Hour. - © 

The Sun'sPlace for chat Day being brought 
to the Meridian, and the Degree over it 
i. e. the Declination) being obſerved, bring 
the firſt place, i. e. London to the Meridian. 
Set the Hour Index to the given Hour; and 
turn the Globe till the Index come to the 
upper 12 (that is 1 2 at Noon) then the Place 
of the Earth that ſtands under the obſerved 
Degree of the Meridian _ the ban at that 
Moment in che 2 enfth. | 

* n 

Problem XIV. The Day ey Hour at od 
Place, (viz.) London being given, to find all 
thoſe Places of the Barth where the Sw is then 
nx, fetting; er on the Meridian, (obich 
is call d culminating) alſo where zt 16 Dag 
hght, Twiligbt, or Dark Niebt: 

By the foregoing Problem find the Place 
where the Sun is Vertical at the Hour given: 
Rectify the Globe for the Latitude of that 
Place; bring that Place to the Meridian. 

Then all thoſe Places that are in the Ye/ 
Semi-Circle of the Horizon have the Sun 
rifing, for tis go Degrees from their Zenith. 

[Thoſe in the Baſt Semi-Circle of the 
Horizon have it ſetting, for tis 90 Degrees 
N their 2 enitb. 


14 To 
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Io thoſe who live under the fame Line of 
| Longitude or Upper- Meridian, tis Noon; if 
they have any Day at that time. 
Io thoſe who live under the oppoſite Ling 
of Longitude or Lower Meridian tis Md. 
night, if they have any Night at that time. 
Thoſe Places Ny are above the Horizon 
have the Sun above their Horizon ſo 200047 
Degrees as the Places themſelves are. 
: | Thoſe Places that are under the Horiza 
but within 18 De grees, have Twihght: 
And with E554 who are lower than 18 
Degrees, i. Dark Night, wed 1? 
"Problem XV. 4 Place being. give ven in » th 
Torrid Zone to find thoſe two 10 in which 
the Sun ſhall\be Vertical there. 
Bring the Place to the Meridian; mar 


the Des gree over it, which is ics Latitude 


move 5 Globe round and obſerve theſe 
two oppoſite Points of the. Ecliptick that 
paſs. through the aforeſaid Degree; ſearch 
on the Wooden Horizon on what two Days 

the Sun paſſes through , thoſe two. Points of 
the Ecliptick, for f the Sun at Noon will 
be in the Zenith of the Place W... 


Problem XVI. A Place being given i in ont 
of the Frigid Zones (ſuppoſe the North) to find 
when the Sun begins to depart from or to ap. 
pear on that Place, how long he is abſent, and 
bow long he Jer conſtantly wo HET 


up- 


a c . £2 . r 


op ee 


. »*> cV. 
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Suppoſe the Place given be the North 
Cape 0 of Lapland 71 Degrees of Latitude, 
Rectify the Globe for that Place, or elevate 
ne the Pole 71 Degrees; then turn the Globe 
4. till the & ſcending part of the Ecliptick, 
, the Meridian and Schah Point of the Hori- 


L 


on Wl zon meet together: Thus the Ecliptick will 
ny Wl ſhew that the Sun toward the End o of Scor- 
oo (that is a little after the beginning of No- 
on venber) goes below the Horizon intirely and 
leaves ale part of Lapland. 

Then turn the Globe: a little farther till 
the aſcending .part, of the Ecliptick meet 
the Meridian in the fame South Point of 
the Horizon, and it will ſhew' that about 
the ninth or tenth ee of Aquarius, that 
is, after the middle 0 January the Sun be- 
gins to riſe above their Horizon. Thus 
are at leaſt two Gn Wien the Sun 1 in 
wer. | 

In like manner bring the afenting part of 
the Ecliptick to meet the Meridian in the 
North Point of the Horizon, there you wi 
find that the Sun begins to be entirely abo 
their Horizon toward the End of 7. — 
or near the ing of May; and u 
turn the Globe a l e Elbe. the Jeſcead.- 
ing Ecliptick will meet the Meridian and £ 
Horizon in the North at the 8** or g De- 
gee of Leo or after the midale of Juy: 
Thus it appears that thoſe Laplanders will 
have the Sun at leaſt two Months above 


. . 
- 
- * ny o# ©» 
5 * 
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their Horizon in Summer, or two: Miele 

day roots "rv | 

Problem XVII. To find the Sun's Deel; 


nation and Right Aſcenſion + Fung in * 


_ Near : Su ppoſs the tenth of 

| . ba e be Be Day, o 
beginning of the Degree of Gemini 

on the Ecliptick ; bring that Point of the 

5 ick to the Niericlag, and the Degrees 

on the Meridian will ſhew the 

Wa a Dechnaton (V8). 20 Degrees 


At che 1 3 time the Place where the 
cuts the Equator will ſhew the 

Right Aſcenſion. of the Sun, or its Diſtance 
from the Point Aries on the Equator, (vis. 
59 Degrees. It is marked uſually in De- 


gees on the Globe; if you would turn it 


into Hours, divide it by 15 and it amount 
to three Hours :; which is 36 Minutes. : 

Note, That any Star's Declinatian and 
Right Aſcenſion are on the ſame * by 
bringing it to the Meridian. 

Remember the Sun's Declination is al 
ways North in our Summer Half-year from 
the 10 of. March, and 9 in our 
Winter e * 12%, of 15 
ü tember. 19 


Problem XVI To ret? 0 reath the Globe fo 
che Sun's Place, any Day in the Year, and 
thus to repreſent the Pits Fr the Heavens for 
that Day. Bring 


( 
\ 
| 
| 
t 
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Bring the Sun's Place found on the E- 
cliptick of the Globe to the Meridian; and 
at the ſame. time ſet the Har- Inclen or 


Pointer of the Dial to the upper 12, that 
is, to Noon, / | 


Note, When the Globe is thus rectified 

G the Latitude | of the particular Town or 

or of Problem 7 , and for the Zenith of 

. _ for the Sun's Place 

a % Eclipti * Day by this Problem 

180, tis —_ to reſolve moſt of the 

plowing Problems, for then it moſt exactly 

repreſents the real Face and State of the 
Heavens for that Day. 

Here let it be obſerved that this Practice | 
does really repreſent the Face of the Hea- 
ens only for that Day at M, (hen the 
Aſtronomers and not for all 
the following Hours of che Day; becauſe 
the Sun is every Moment changing his Place 
2 little in the Ecliptick, But tis cuſtomary 
and tis ſufficient for Learners. to make this 
go for a Repreſentation of the Heavens for 


all chat Day, Kanne 
ſations. | 


& 
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Problemn XIX. The Place and _ bong 
given, (viz, 10% at London) to 


57 Hour 7 Wes or jets, 805 t 
jor Difference, his 

fo 10 and "= aa 

ring 
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Rectii for the Latitude, and for the 


| Sun's Place, then bring the Sun's Place 


down to the Eaftern Part of the Horizon, 
and the Index will ſhew the Time of Sun 

. on the Dial, (uiz.) five Minutes aſtet 
Ent in the Morning. Bring the Sun's Place 


to the Weſtern fide of the Norden, and the 


Dial will ſhew the Hour of Sun ſetting, (viz. ) 
five Minutes before eight at Night. - 
Thus his Aſcenfional Difference will ap- 
Pear, that is, how long he riſes or ſets be⸗ 
or after fix a Clock, which? is one e 
and 55 Minutes. 
Thus alſo his Amplitide* tl appear in 


the Horizon to be almoſt 34 2382 to the 
North of the Eaft. © 1 


The Hour of he Sun's ri ens 
give the Length "of. the Night, 7 iz.) eight . 
ours and 10 Minutes; and the Mice of 


= Suns ſetting doubled gives the Length 


"the Da, wich will be 16 Hours want- 
10 Minutes, . 5 15 Hours 5o Minutes. 


Problem XX. The Place und Day being 
given, to find the Altitude of the dun at am 
Apen Hour. 

Rectify for the Latitude, for the Zenith 
and for the Sun's Place: "Bring the Qua- 
** of Altitude under the Meridian, il 

wi 


ill meet the Sun's Place in the Meri 
Altitude of the Sun that Day; and thus ſhe 
bow high it is at Noon, Turn 


1 
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- Furn the Globe till the Index point to 
any other given Hour on the Dial, then ob- 
ſerve where the Sun's Place is, bring * 
Quadrant of Altitude to it, and it will 
the Sun's Altitude at that Hour: Thus May 
10* at London the Sun's Meridian Altitude 


will be a little above 58 Degrees, and at 


9 a Clock in che Morning will be 431. 


1 XXI. The Place and Day being 
given, to find the Azimuth of the Sun at wy 


giuen Hour. 


Rectify the Clobe for the Latitude, the 
Zenith and the Sun's Place : Then turn the 


Globe till the Index point to the Hour 


given; then obſerve the Sun's Place; bring 
55 Edge of the Quadrant of Altitude down 
upon it, and it will cut the Horizon in the 
Azimuth of the Sun, or ſhew what Point 
of the Compaſs the Sun is in. Thus May 
10 at 20 Minutes paſt 9 in the Morning, 
the Sun's Azimuth will be about 60 De- 
grees from the South toward the Ba, that 


Is, near South-eaſt and by Eaſt. 
th Problem XXII. The Sun's Altitude being 


given at any certain Place and Day, to find 
the Hour of the Day, and alſo bis Azimuth. 

Rectify as before for the Latitude, the 
Zenith 2 the Sun's Place : Turn the Globe, 


and qnove the — of Altitudes ſo chat 


the 
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the Sun's Place may meet the Degree of Al. 
titude given on the Quadrant, then the B. 
dex will ſhew the Hour on the Dial ; and the 
Quadrant of Altitude will cut the Azimuth 
on the Horizon. Thus May 10" in the 
, if the Altitude be near 46 De- 
grees the Azimuth from the South will be 
60, and the Hour 20 Minutes paſt . 

Here Note, That to find the Sun's Hour 
or Azimuth by his. Altitude, you ſhould ne- 
ver ſeek it too near Noon, becauſe then 
the Altitude alters fo very * 


Hours together. 


Problem XXIII. hen the Sun is due Eaff 
or Weſt in Summer how to find the Hour, and 
bis Altitude. 

Rectify as before; then bring the Qua 


drant to cut the Ea. or WR Peat . 


Horizon, and turn the Globe till the Sun's 


Place in the Ecliptick meet the Edge of the 


Quadrant. Thus the Quadrant will = 
the Altitude, and the Index will x 
the Hour : Thus May lot in the 


the Sun will be due Weſt at about . 


— paſt 4; and its 2 will 


ee. This is called the Vertical 


ſome Writers. 
if the Place and Day be known, and 
a the Hour, the Azimuth or the Alti- 


tude be given, you may calily find the other 


two. Pro- 
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Problem XXIV. Jo find the Degree of 
the Depreſſion of the Sun below the Horizon, 
R r , n, 
Nig | 
Obſerve the Place of the Sun, 
10* in the firſt 1 8 
his oppoſite Place in the Ecli 
f Sa the 12 of De 
of Sagittary on the 12 
bs bei ing = ſeek the Altitudes, the | 
Azimuths, and the Hours juſt as you pleaſe 
for that Day, and'they will "Nb: yi what | 
ae the Sun's Depreſfions, Azimuths and 
Hours on the 10 of May at Night i. Fin 


Problem XXV. To find how Jong the Tui. 

light continues in any any. govern Place and given 

Day Suppoſe the 10" of May at London 
both at Morning and Evening.. 

The Way. — is to 
ſeek how Nees — 
be after Sun ſet, e er the Sun be depreſt 
18 Degrees below the Horizon in that 
Place on the 100 of May : And ſo before 
Sun riſe for the EY Twilight. This 


- 
. 


{ 
half a Year's Diſtance, (viz. ) the 


i. — 


* 


— — — — 


* Note, The Reaſon why » we uſe the oppoſite part of the 
Globe to find the Degrees of Depreſſon of the Sun, is bo- 
cauſe the Wooden Horizon is ſo thick, that we cannot con- 
Eg gh, 

m pper it, 15 the true 2 
ki of th real Ern . M: 5 
| 18 


an 


. 
. 
1 
! 
| : 
4 . 
F 
' 


e way of Sect. "ng 
how long it 
vil be fer Sm a Sow» re Sun wha 
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the 12 of e that the Sun wi 1 
18 Degrees of Altitude, which is done * 


the foregoing Problem. | 

Note, That from the 1 5 of May to th 
7 of at London, there is no dart 
Night, but conſtant Twilight : For during 
this "a5 the Sun 1s never 125 above 
1 18 Degrees below the Horizon. 


4 


Problem XXVI. To know FA the Gl 


the Length of the longeſt and ſhorteft Day 


and Nights in any Place of the World. 
Remember that the Sun enters the firſt 


Degree of Cancer on the longeſt Day at al 


Places on the North fide of the Equator, 
and the firſt Degree of Capricorn on the 


| South fide : Alſo remember that he enters 


the firſt Degree of 222 the ſhorteſt 
Day in all Places of the Northern Hemi- 
ſphere, and the firſt Degree of Cancer in the 


Southern : Then ify the Globe for the 


Latitude and Sun's Place, and find the Hour 
of Sun rifing, which doubled ſhews the 
Length of the Night : And the Hour of the 


Sun ſetting doubled ſhews the rn he of the 


Day, as in Problem XIX. 


Problem XXVII. The Declination ond 


Meridian Altitude of the Sun or Wi — 
tar 


dect 19. qa and ee. 
32 [to find the. Latind o — : 
the 27 . 

Mark the Point of. Declination on 5 
Meridian as it is either North or South from . 
the ; then ſlide the Meridian up 
and in the Notches till the Point of 
Declination be ſo far diſtant from the Ho- 
rizon as is the given Meridian Altitude. 
Then is the Pole 3 to * 
ſeought. 

Thus where the 5 or any Star's $ Meri 
lian Altitude is 581 Degrees, and its De- 
dination 20 Degrees Northward, the Lati- 
tude of that Place will be i . 
North. See more Problem VIE. VIII 

gen. XX. 

Note, There ae fome few Problems 
which relate to the Sun and to the Hour, 
which may be performed on the Globe 
when the 84 8, tho, not with any 
geat Exactneſs, yet ſufficient for Demon- 
ration of the Laien of them as follows. 


Problem XXVII. The Latitude of a Place 
being given, to find the Hour of the Day in 
the Summer when the Sun ſbines. 

Set the Frame of the Globe upon a Plane 
Wy Level or Horizontal, and ſet the 

eridian due North and South; hab which 
are difficult. to. be done. exactiy, even tho 
* have a N 5 "Compaſs by bo ; 


5 
= 


x: 
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Then alp che Globe fer che Lat 
and the iron Pin of the Pole will caſt's 
Shadow on the Dial and the tru 
Hhur. For when the Globe is thus 
the Dial Plate with the Pole in the Cents 
of it is A true Baunatal! FLY” 
Summer Half-Year, when the is on the 
North fide of the | 
The fame may 1 
ter Half-Yeer by d e North 
er Hal below the Fuck but of the Ho- 
rr 
Place; for then the Dial Plate 5s à proj 
Equinodtial Dial for the Winter Half- Ver; 
But this is not ſo commodioufly performed, 
— the Reaſon of it is the „en 
former. "Ol 


8D 


Problem . 7 fl 2 1 
tude when it ſhines, by 1 
Set the Frame of the OR 
zontal or Level; tar n To 
the Sun ; moye the Meridian up and down 
in the Notelies till the Axis aan no Shadow; 
for then it points Aly to the Sun, and then 
the Arch of tlie | between the Pole 
and the Horizon flicws e Sun's Altitude. 


Problem XXX. e Tanni and Day if 


Tees SSS 


the Month "given, ul he Tr ( 
L 
Let 


the Day when the Sun nine. 


Vs _- 


4 
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Let the Globe Level, 
A na ee 92 


for the Latitude and for 1 


5 


1 

ed, ſtick a Needle perpendicular to the 
tre BY an's Place on the Globe ; turn the Globe 
dit WY about till the Needle point diredtly toward 
the WE the Sun, and caſt no ſhadow; then wil 
be the Index ſhew the Hour of the Day. 7 

in- WY 1. proceed now to ſhew forge Problems to 
* be 2 25 * e * the * 
0 

16 

ne 

1 Þ Tue Or n 
the Hegi) the Globe for the Latitude ; turn | 


it round, and obſerve that ſuch Stars as 
don't go under the Horizon during its whole 
Revolution, do never {et in the P ven Sis 
and ſuch Stars as riſe not aboye the 
zen of the Globe during its hate Nd 
lation, they never riſe in the Place given, 
dor are ever ſeen by the Inhabitants thereof: 
do the little gear, the Dragan, Cepbeus, 
— 2 and the great Bear never ſet at 
and many of the n _ 
lations never riſe. + 


Problem XXXII. The Place and Days of 
the Month being given, to repreſent the 


a 4 Heavens "ond fi 


- 


FEISS Sy 1. 


=. 


repreſents the Face of the Hea 
as Problem XVIII. does in the 


Meridian at any Time, it is good to haſt 


4 
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_ the Situation of. all the Jud Stars at © 
Hur of the Night. $i a 


Set the Globe exaQly Nerth'and'Soujh 


Rectify it for the Latitude, and for the 
Sun's Place; then turn the Globe till the 
Index points to the given Hour. Thu 
every Star on the Globe will exactly anfwe 
on Appearance of the Stars in the Heaven, 


and may ſee what Stars nn ce 6 


9 eridian, which are Well d. 
e are on the Eaſt or Weſt fide of the 


Heavens. Thus October 13 at 10 a C 


at Night the glorious Con ſtellation 'Orin 


will appear on the Eaſt fide at London, the 
Star Regel in the left Knee (or Foot] d 


Orion Juſt above the Horizon, the irn 
Stars in his Girale a little . Sc. Thu 


at Night 
J. 
Notre, This Problem is of excellent U 


to find out and know the ſeveral Conſtell 


tions, and the more remarkable Stars! in Tal 
Conſtellation, * 
Here follow ſeveral Problems to fn th 


Hour of rhe Night by the Stars. 


Problem XXXIII. Any Star on 1 the Mer 


dian being given, t0 find. the Hour, of the 
Night. 


In order to find what Stars are > upon th 
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Meridian Line drawn both in a North and 
in a South Window; that is, a Line point- 


ing ex K. to the North and South : Then 
ſet-up a ſmooth Board of 20 or 24 
. 

place it perpendicular on the Window with 


is lower Edge on or parallel to the Meri- 


dan Line; and fixing your Eye at the up- 
ight neareſt Edge ofthe Board, and 558 
ing along the Face of it, you wi 

fly obſerve w t-Starn d n Meridian, 
ether North or South at that Time. 
Having found what Star is on the Meri- 
dan, rectify the Globe for the Latitude, 
nd for: the Sun's Place that Day; then 
Ache Centre,of the, Star which Þ cnthe 
Meridian in the Heavens to the Edge. of the 
brazen Meridian of the Globe; and the In- 
dr will ſhew abe time- of Night on the 
North ſide of the Dial among the Even- 
ing, or Midnight, or early Morning Hours. | 

Note, How to draw a Meridian Lyne, ſee 


* 
= 
= Sig 4 +3 2 g 


0 Me, To fer the Board perpendicular and convenient, tis 
fit to have a foot made to it behind, that it may ſtand firm, 
let a trait Line be drawn from the top to the bottom of 
the Board, through the middle of it, parallel to the Sides : 
nn ow yk Part of this Line near the top of 
ich hang a Thread and Plummet to 
boy in #Hle nexhe otom to keep . 
almoſt cloſe to the will direct 


hr By 0 the Sexes the Meridia. 


Kg p. . 
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duated 
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Problem. XXIV. b Aztrath of ty 
W. Star being 1 r n 
The! Method 1 ju rer 
eaily find the Azimuth of any 
this tall flat Board 
Windo wich one End of it upon. 


Having wm the Azimuth of the 85 
the Globe for the Latitude and fi 
the Sant Place as hefe; fectify it adh 
for the Zenith, and Mäng the Quiddrant of 
Altitude to the Azimuth of he Star in the 
Horizon; thin turn the Globe till the gn- 
of the ; of Altitude 
LIBS 
e Night upon the 

Dial Plate. 5 * 
Mote, That if you have a Meridian Lin 
drawn on a Window, you may find by ſuch 


Methods as theſe when the Sun is in the Me- 


ridian, and whatis its Auimuth at any Tuns 


Probleds' KXXV, The Altitude 7 4 r 
hong given, to 00 abe 2 Ihe Night 


Nate, 


r nan 


—w_ >, RL we Doe . . D)3 he | wp me moet 
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Note, That the Altitude o © fo Star muſt 
be found. by a Quadrant or ſome fuch In- 
ſtrument : But remember that if you would 
in. the Hour by che Altitude of a. Star, 
you. uy, never. chooſe a Star that is too 


4 e "im for : almoſt | two 
To wp ther e Al ny * 858 


rr 


nl to 85 true H 
1255 eſe CAT: Ps ” 
god 7 ſhew 77 Wo to in 
Tb Het ay Wi riſe ot { et an wn 
y of the Yeu; what Stars, 19 7 or wi 


e r 80 eri 3 
2 Feng what 5 . in No he Pu 
Welt, ph on * bf Points of zimuth 
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ey int te Fo „ R 
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Problem XXXVI. 7; 0 4 the Latitile 


and itude Star. : its Right . 
1 ee n 


EN FTTKITFAETT FRETS — 


and what Al- 


Vir Pue the Centre of the drant of Ali. 
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NIFTY it be North or South ; bring ith 


en Edge to the given Star; then 
on the Quadrant is the Star's 
| ets 4 


and the Degree cut by the Qu. 
| drant on the Ecliptick is the Star's 225 
tude. Thus the Latitude of Arcturus is 11 


Degrees North: Its Longitude is 200 De. 


ees from the point Aries or 20 Degree 


from Libra. The Latitude of Sirius or the 


Dog-Star is near 40 Degrees of South La- 
titude, and its Longitude is about 100 De 
. grees from Aries or 10 Degrees fron 
Cancer, + 

To find a Stars Right Aſeen and D. 
clination, ſee Problem XVII. for it is done 
the ſame Way as that of the Su; only ob- 
ſerve this Difference, that th& Sun changes 


both his Right Aſcenſion and His Declinz. 


tion every Day, whereas the ff Stars have 
the ſame Right Aſcenſion and Declination 
all. the Days in the Year, ae 
Remember alſo that the furt Stars every 
Day in the ſame Year keep the ſame Lon 
gitude and Latitude, as "wall as the ſam 
Right Aſcenfion and Declination *; but the 
e 0 ever ed all theſe, and the 
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Ts infenfble Change / of the Loggt ight Aer 
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flea; and Declination of * fixt' Stars, made by their flow 


Motion pri] io th et not wank noe nh 
Place. | 
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Learner can know none of them but by 
ſome Almanacks which are called 
rides, or Tables which are calculated un 
Purpoſe to ſhew the Longitude and Lati- 
— or the Place of tlie ſeveral Planets 

among the twelve Signs: of the err 


every Dey in the Ter: ws N Sie. 


© Problem. XXXVII. To fund the Place-of 
Planet on the Globe *:" Alſo" to find at 

Hour "any Planet, (ſuppoſe Jupiter) 

will riſe or ſet, *or will be upon the Meridian 
_—_— Day of the Mar. 8 
You muſt firſt find out by: ſome Epbe- 
neris what Degree of what Sign Jupiter 
poſſeſſes that Day of that Vear: Mark that 


Point on the Ecliptick either with Chalk 
or with a Pencil, or by ſticking 


on a little 
black Patch; and then for that Day: and 


that Night you may perform any Problem 


by that Planet in the ſame manner as you did 
by a. fixed Star. 0 


But if you would be very errct en rim 
not only ſeek the Planet's Place in the 


Sign for that Day, which is its Longitude, 
but * muſt ſeek its Latitude alſo in the 


| beben eris (which indeed in the ſuperior 
ets 


ad er Saturn, Mars, alters but 
very. little for whole Months together) and 
thus ſet your Mark in that Point of Lati- 


ade, or Diſtance from its W 


. a mark er put on Lal black Patch on the 
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in the Ba - whether Northward. or 
Southard, and then go to work your Pre: 
dlem by this Mark. 

I Ihall giue but one Inſtange, which wil 
| caflciently. dec 20 folve/all others of the 
ſame kind that relate to the Planets. On 
| rr that ee 3. I find by an Epbeme- 
is the Sun is about the End a = 23˙ 
Degree of Aries, Jupiter enters De- 
of Capricorn, and (if I would be very 
t) 1 obſerve alſo that the Latitude gf 
Jupiter that Day is 1 rg Wan e 
of a Degree to the There I make 


Globe to ſtand for Jupiter. Then having 
seQified the Globe: for the Latitude v. c. c 
Ladon, and for the Sun's Place, April the 
3, I turn the Mark which 1: ade for Ju. 
ater to the Eaſtern Edge of the Horizon, 
and I find Jupiter will iſ near the South 
Eat at a little-paſt one in che Morning: 
He will come to the Meridian gt a ven 
tlntle paſt five: He will ſet naar the 500 
: ae bent ine iu ar Ming. 

hen if I rectify the Globe for tbe 2 
with, che Quadrant of Altitude being 
brought dorvyn to che Horizon, will tell yon 
"what is his Alaitude and what his Ari 
at any given Hour — by #6 
OT TRI” 
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iſe Hour and Minute of her ing. „ 
ting, ſouthing, &c. upon the Globe without 
much more trouble than moſt of the other 


Planets will giwe you, which. change their 
Places in the Zodiack much more-llowly, |. 


> Problem XXVII. The Day and thr 
« ſolar en n 
* Places in wohich that * ME, be | 


by the 13 ® Problem find out at If 
Pace the —8 is vertical at that Hour of the 
Day. Bring that Place to the Pole or ver- 
tical Point of the Wooden Horizon, that 
reftify the Globe for the Latitude of t 
Place ; then the Globe being in that Sitaa- 
1 obſerve Meg Hol 1 in the . 

miſphere ; r H it de a ipſe th 
Fon will be viſibly echpſed in mak or Ber 


Problem XXXIX. -The Pay and Hour of 
ar, Eels ding bn, i Joy 
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Globe all * n in which the. ſome will 


By Problem XIII. ade . 
what Place the Sun is vertical at that Hour; 
then by Problem IV. find dhe Aut ud 
of that Place: Rectify the Globe for the 
Latitude of thoſe Antipodes thus they wall 
be in the Zenith, or in the Pole of the Ho. 
rizon; then obſerve as before what Placy 
are in the upper "Hemiſphere: of the Globe, 
for in the moſt of theſe lace Sicilian 
will be viſibly eclipſed; nu 
The reaſon of rectifying the Globe. for 
the Antipodes in this Problem, is becauſe 
—— muſt be — hal to the 


72 relating to Geography: and Aſtro 
Romy 70 Be performed by the 9 9 
N Compaſſes. 3 


—_ 
* 
< 4 


r is ſu od tht the Reader mere 
N with ſome of the firſt an 

i eſt rinciples of Geometry, before he can 
read with Underſtanding this or any other 
_ Treatiſe of Afronomy or Saen and 
_ it is preſumed alſo that he knows what is 2 
Chord, a Tangent and a Sine, and how to 


male and to meaſure an 0 — 
ne 


FF 
MN 
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will depend upon the Altitude, or Azimuth 
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Line or Scale of. Chords, or Sines or Tan- 
gents, in order to practiſe the Problems of 
this laſt Section; tho a very light Know- 
ledge of theſe . is dufficient for this 
Purpoſe. C3 

viBecauſe ſeveral of the following Problems 


of the Sun, and in order to obtain theſe, 
we ſometimes uſe a Pin or Needle. fixed 


perpendicularly on an u t or Horizon- 
tal Plane; therefore the 444 ge oc 


1 aun 


Problem I. How ts fo Needs ge. 
5 Plane, or to raiſe a 
Style or Pointer in order to make 1 
of @ Shadow. 
Note, Any thing fixed or ſet up to caſt 
Shadow is called a Style. 

One Way to perform this, is by having 
at Hand a Foyner's Square, and while one 
Edge of it is laid flat to the Plane, the other 


Edge of it ſtanding up will ſhew when a 


Needle or $ is fixed on that Plane 
Hh 


dicularly, i whe darch ſid the 


Needle. — . 12 


Nore, If you hav a little Mrs We. of 


Box or any hard Wood, one Leg being fix, 
or the other eight or nine Inches long, one 


Inch or 1 f broad, and an Inch thick, with 
a Thread and Plummer hanging from the Tay b 
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ce ether T is joined, 1 in Fig, XIV and 

2 large hole for the Plummet to play in f . 
will be of Uſe notonly to ſhow you bn 
erect a Needle truly cular ; but it 
will alſo diſcover w any Plane be truly 
ſmdooth, and be Horizuntal or Level, a; 


well as whether 1 


Suck Ser will als be mery c g 
the ractioe of uny Geometrical Problems by 
drawing one Line per pendiculur io another 
: ith the grantent caſh. - © 
Another Way to fix a Necille 5 
cular to any Plane, is this; — a Ci 
dle as a, v, "4,4 nf XV. Fir a 
sþ in the Centre en meaſer Hum fs 
verul oppolite of it, s e 
the tip of the Needle, 4, faften the 
Needle as that tho py; Hell be aer 
Diſtance from al tho Points, then it i 
wraly -penticular. ' 
"Noxe hore, That zu moſt of digte Pie 
4 55 n ri 
Needs or Wyre ſtrait Re Which 
oallſd a Sryle, ſet up (Nloping u 
— as in — A. wake 0 
Trouble of faxing it 2 
do but find the Point p on the lane, Which 


Hes perpendicularly under the tip on 
. _ 
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He 3, and this may be found by 
the Edge of the Square, deſerib 
to, che tip of the Style: "Tho?! thoro ae 
other Way been u Nl 


| 2 Aale Pele here, that A 
Method of a Fo ſet up fleping at random 
i Fig. XV L then wich yout Cochpaſſes 
you muſt — the Diſtance from the 
ti of che Style 3 to the peng and that 
Diſtance muſt be couhted and uſed as the 
pe cul” Style 6p in 
cioevet yoh have Occalion a0 ; 
Obſerve alſo, | that if che of our 8 
aber ſtrait or crooked) be apc — 
three or four Inches High from che Plaue, 
you will Farce be able to ark the Point 
of Shadow - , becauſe ef the Pon 
wbra or faint Shadow Which leaves the 
Point or Edge of a Shadow undetermin d. 
On a 11 4 Level Plane yen 
muſt uſe a much Style when the Sun 
8s low, or in 2 Mate 
s long ; ; but in the longeſt in Summer 
four Inch Style is ſufffcient, tho' the Sha- 
dow at that Seaſon be very ſhort all the 
middle Hours of the Day. From the tip 
of the Style to the tip of the Shadow ſhould 
Xever be above fix Inches diſtance. * 1 4 
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_Aﬀeer all, If you have frequent Occaſion 
fx x popendiculer Style to obſerve a Sha. 
dow by it, I know nothing eaſier than to 
get a ſmall Priſm of Wood, or Ivory, . or 
rather of Braſs, ſuch as is deſcribed Fig. XVII 
Let the Baſe be a right. angled Tangh 
ABC: T Line B & an Inch: AB two 
Inches: And let the Height of the Priſm; 
ia} AD or CE be theee Inches (or 
four Inches if you pleaſe)” By this means 


you obtain three perpendicular Styles of 


different Lengths, according as you . want 


the Shadow to be either longer or ſhorter 
in Summer or in Winter. 

If you ſet it upon the Square re fide ABD 
0. your dicular Style will be 0 


or OE: If it be BO, then C is the tip of 


the Style and B marks the Point on the 
Plane. If you ſet it on the Squar e fide BC 
OE as it ſtands in the Figure, then A B, 0 
DO. is your perpendicular Style. .Or if you 
ſet it on its Triangular Baſe ABC, 
either AD, or BO, or CE, will be you 
perpendicular Style. 

This little plain Pri/m has theſe great 


| Advantages in it (viz.) That ou can ſet it 


up in a moment on a perfectly ſmooth Plane, 
and you are ſure it is perpendicular to the 


Plane; and then if you require it to ſtand 
there any time, and it ſhould happen to be 
* if you have but fix d and mark d 


be its 
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its-place by the lower Edges on the Plane, 
and remember which Edge you deſign'd for 
the Style, you may ſet it exactly in the ſame 
Polition again. 


Problem II. How to take the Altitude of 
the Sun by a Needle fi d on an Horizontal 
Plane, or by any perpendicular Style. 

In all theſe Practices be ſure that your 
Plane be truly Level or Horizontal, which 
you cannot well know without ſome ſuch 
Inſtrument as I have deſcribed before, Fig. 
IV. which ſerves inſtead of a Level. 

You muſt apply this Inſtrument or Square 
not only to one part but to every part of 
the: Plane, whereſoever you can imagine 
the Shadow wall fall, to ſee if it be preciſe- 
ly Horizontal or Level: For a very ſmall 
Variation from the Level will cauſe a great 
Difference in the Length and in the Point 
of Shadow ; and upon this Account there 
ve few Window-Stools, or any Boards or 
Folts fix d by the Common Work of Car- 
penters ſufficiently Level for a juſt Obſerva- 
ton in Aftronomy or Dialling. 

Fix your dicular Style P'S, as in 
fig. XVIII. obſerve the Point of Shadow 
Caſt from the tip of the Style 8: Draw 
PC: Then take the Height of the Style PS 
n your Compaſſes ; ſet it perpendicularly 
mPC; draw the Line SC on the * 

.* an 
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and the Angle C is the Sun's Altitude, (vis. 


De 
: lere it is evident that if you ſuppoſe C - 
the Centre and CP to be 25 Radius, then I be 
Ps is the Tangent of the Altitude 35 De. 
grees ; for it meaſures the Angle C or the 
Arch PA. But if you make S the Centre 
and ſuppoſe SP to be the Radius of a Cir 
cle, CP is the Tangent of the Coaltitude a 
the Sun, (viz.) 55 Degrees, for *tis-that 
Tangent which meaſures the Angle 8 or r the 
Arch PE. 

Hence it will follow that if you fn a * 
pendicular Needle, Pointer or Wehle on a 
Horizontal Plane, and divide a Line, 26 
C, according to the Scale of Tangent 
whoſe Radius ſhall be P S, beginning 


gents moveable round the Centre P, the 
Shadow of the Style will ſhew you the G. 
altitude of the Sun at any time on that 
moveable Scale of Tangents. | 

Or if the Scale of Tangents PC be d- 
vided on the immoveable Horizontal Plane 
it ſelf, and you deſcribe concentric Circles 
on the Centre P thro' every Degree of that 
Scale, the Shadow af the tip of the Style 
will ſhew the Coaltitude among thoſe Cit- 
cles; for they will exactly repreſent the ¶ in 
Parallels of Altitude in the Heavens. 


3 | Note, 


dect. 20. Grography and Aſtronomy. 149 

Note, This is deſcribed thus particularly 
rather for Demonſtration than Uſe, becauſe 
when the Sun is low the Shadow PC wy 
be extended many F cet or Yards, | 


Problem III. J andy the Alti fide of the 
Sun by a Style on a ' perpendicular « or upright 
Plane. 

Fix your Style AB perpendicular to a flat 
Board as Fig. XIX. Naiſe your Board exact- 
ly upright, and turn it to the Sun, fo that 
the Shadow of the Style A D may be caſt 
downward directly perpendicular from the 
Center A in the Line AQ, Then take the 
Length of the Style A B in your Compaſſes, 
and ſet it on the Board at right Angles to the 
Line of Shadow, from A to B: Draw the 
Line BD; and the Angle A D B ſhall be the 
Sun's Coaltitude, (or Zenith Diftance as tis 
ſometimes called) (v/z.) 55 Degrees: The 
Tangent of which is A B 8 "he Radius D A; 
and the Angle A BD (which is the Comple- 
ment of it) or 3 54. ſhall be the Sun's Altitudes 
the Tangentof which is AD tothe Radius BA. 

Or to make this more evident, draw the 
obſcure Line D O parallel to AB, 1. e. 
Horizontal, and the Angle BD O will plain- 
ly appear to be the Angle of the Sun's Alti 
tude 3 5 Degrees. 

Hence it will follow that if the Line AD 
be prolonged to Q_and divided according 
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to the Degrees of a Scale of Tangents, this 
Board or Inſtrument will be always ready to 
ſhew the Sun's Altitude on has Scale, by 
the Shadow of the Style AB turn'd diredly 
to the Sun, when the Board is held up and 
made to ſtand perpendicular to the Horizon, 
N. B. This is the Foundation of thoſe 
Dials which are made on Moveable Column 
or on Walking Canes, which ſhew the Hour 
of the Day by the different Altitudes of the 
Sun in the various Seaſons of the Lear. 
Note, There are ſeveral other ways to 
find the Altitude of the Sun by a moveable 
or immoveable upright Plane, and a 
pendicular Style fixed on it. But none of 
thoſe Ways of taking an Altitude by the 
Point or End of the Shadow are the moſt 
commodious and exact for common 'Uſe; 
I have chiefly mentioned them to lead the 
Learner into a more familiar and perfed 
Acquaintance with the Nature and Reaſon 
of theſe Operations. 
If no regular Inſtrument be at Hand to 
take the Sun's Altitude, I prefer the follow- 
ing Method above any others. 


Problem IV. To find the Sun's or an 


Star's Altitude by a plain Board, Thread and 
Plummet. 


Take a ſmooth flat Board as 20 
which is at leaſt 8 or ꝙ Inches broad every 
| | Way, 
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Way, See Fig. XX. Mark two Points on it 
u ac at leaſt at ſeven or eight Inches di- 
ſtance, and draw that Line. Fix a very 
ſhort Pin at c 1 which may be 
done ſufficiently true by gueſs. Hang a 
Thread and Plummet on it. Hold up the 
Edge of the Board to the Sun till the Shadow 
of the Pin be caſt all along the Line à c. 
Obſerve where the Thread falls; mark a 
Point in it as at 4; draw the Line de, and 
the Angle @ c d is the Complement of the 
Sun's Altitude : Or you may draw the 
whole Quadrant à ce, and then the Angle 
dce is the Sun's Altitude, Now if the 
Arch 4 e be meaſured by a Line of Chords 
you find the Number of Degrees. | 
Note That the Degrees of Altitude muſt 
always be reckoned from that fide of the 
Quadrant vrhich is held next to the Sun, (viz.) 
ce, The Coaltitude from the fide c a. : 
Note farther, That the Sun's Altitude 
ſhould fcarce ever be taken within half an 
Hour of Noon for any other Purpoſes be- 
ide the finding of the Meridian Altitude; 
becauſe for an Hour together the Altitude 
then increaſes or decreaſes ſo very little, the 
dun being then near the Middle of its diur- 
nal Arch. | | 
Take Notice alſo, That when the Sun is 
near the Horizon it ap higher than 
really it is by reaſon of the Refraction or 
Ws © breaking 
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breaking of its Rays in paſſin through 2 
Dae of Atmoſphere or thicker Air, 
When the Sun is one Degree high its Re. 
fraction cauſes it to appear near half a De- 
ee higher than it is. At two 
igh the Refraction is 20 Minutes, at three 
the Refraction is 15 Minutes, at 
five Degrees the Refraction is 10 Minute, 
at 10 Degrees the Reęfraction is five Mi- 
nutes. You muſt therefore allow propor- 
tionably by deducting ſo much from the 
apparent Altitude when you make an Ob. 
ſervation near Sun-riſe or Sun-ſet. . 
Note again, That the heavier your Plum- 
met is, the more ſteddy it will hang, and 
make the Obſervation more exact. 
If you pleaſe you may draw the whole 
Quadrant on the Board, and ſtick in the 
Pin at the Centre before you make your 
Obſervation, which indeed is the moſt pro- 
per way. A 
You may find the Altitude of the Mon 
the ſame way. And the Altitude of an 
Star may be found by the fame Board, if 
you ſtick in another very ſhort Pin perpen- 
dicular at a, and fixing your Eye at s bring 
both the Pins @ and c juſt over the Star; 
then the Thread will hang (ſuppoſe) on the 
Point d in the Arch, and ſhew the Degree 
or Angle of Altitude to be d ee. 


Pro- 
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Problem V. To obſerve the Meridian A 
titude of the Sun or its Height at Noon : And 
by the lame Method to find any Star's Me- 
ridian Altitude. 
If you know exactly when tis Noon, take 


the Altitude of the Sun by any Inſtrument 


within a Minute or two of that time, and 
that is the Meridian Altitude; for two or 
three Minutes at Noon make no ſenſible 
Difference in the Altitude. 
But if you have no Clock or Dial or any 
thing of that kind whoſe truth you can rely 
on, then a little before Noon obſerve and ſet 
down the Altitude every four or five Mi- 
nutes till you find it begins to grow a 
little leſs, then review your Obſervations, 
and the greateſt Height was the true Meri- 
tian Altitude. 

You may, by the ſame Method, find the 
Meridian Altitude of any Star above the 
Horizon, if you make ſeveral Qbſervations 
when the Star is coming near to the North 
or South Part of the Meridian. 


Problem VI. How to find out the Decli- 
2 on of the Sun, or of any large or knawn 

tar. 

If you know the Latitude of the Place 
where you are, with the Meridian Altitude 
28. Sun any Day in the Vear, or if you 

ow the Sun's Place in the Ecliptick you 

L 4 may 


* 
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may find the Declination of the Sun there- 
by Geometrically as ſhall be ſhewn after. 
ward: But if theſe are not known, then 
in order to other Aſtronomical Operations, 
you muſt ſeek the Declination of the Sun 
for that Day, either by the Globe on the 
brazen Meridian; or in a Scale of the Sum: 
Declination, which is drawn on artificial 
Quadrants, or other Mathematical Inſtru- 
ments; or it may be found in Tables of 
the Sun's Declination calculated exactly to 
every Minute of a Degree for every Day in 
the Year, which is the beſt way where it 
may be had. 

There are alſo Tables of Declination of 
ſeveral of the moſt noted Stars. Theſe are 
all the Year at the ſame Diſtance from the 
Equator, and their Declination does not vary, 
as the Sun's does. WHALE 
Theſe Tables of the Sun's and Stars De- 
clination are found at the End of this Book, 
Se. XXI. 

But let it be noted here, that the De- 
chnation of the Sun not only changes every 
Day in the Year, but it differs alſo ſome few 
Minutes in the next Year from the Year 
foregoing, even on the ſame Day of the 
Month : Whence this Difference ariſes, and 
how to act with reſpect to it, ſee Problem 
XX. following, and more in Sect. XXI. 


Pro- 
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. Problem VII. To find the Latitude of any 
en Place by the Meridian Altitude and Decli- 
», W nation of the Sun any Day in the Year. 

un The Way to find the Latitude of any 
he Place (i. e. the Diſtance of the Zenith of 
n's that Place from the Equator) by the Meri- 
ial WW dian Altitude of the Sun, is firſt to ſeek its 
u- Colatitude, i. e. the Complement of its La- 
of W titude, or (which is all one) the Elevation 
to of the Equator above the Horizon of that 
in Place. Suppoſe the Day given be the 11 
it of June, or the Summer Solſtice. 

This may be done by looking back to 
Figure III. Firſt, Draw the Line H O for 
the Horizon, and from the Centre C raiſe a 
Perpendicular C Z to repreſent the Zenith. 
Make the Semicircle HZ O for the Meri- 
dian : Then ſuppoſe the Meridian Altitude 
of the Sun at the Summer Solſtice be 62 
Degrees, by the Uſe of your Compaſſes and 
a Scale of Chords ſet up 62 from H to S : 
Alſo the Declination of the Sun that Day be- 
ing 231 Degrees Northward, ſet 231 from 8 
downward, and it will find the Point E, and 
the Arch H E is the Altitude of the Equator 
above the Horizon, or the Colatitude of the 
Place, (viz.) 38 5 Degrees: Thence you find 
the Latitude is E Z or 51 1 Degrees which 
completes a Quadrant. Then if you draw 
the Line E C it will repreſent the Equator 
ro- WW in that Scheme. 8 Sup- 
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Suppoſe you take the Meridian Altitude 
F the Sun on either of the Equinoctia 
Days, (viz.) in March or September, and 
you find it to be 38 3 Degrees: Set up 38 
from H to E, then the Sun having ng 
Declination the Meridian Altitude it ſelf 
ſhews you the Height of the Equator aboye 
the Horizon, which is the Complement of the 
Latitude. | 
Suppoſe the Meridian Altitude of the Sun 
at the ſhorteſt Day be 15 Degrees, ſet p 
15 from H to V: Then the Sun's Decl. ll : 
nation is 231 Degrees Southward ; therefore 
ſet 23 from V upward, and it finds the 
Point E: And the Arch HE is the Camp. 
ment of the Latitude as before, (viz.) 38: Ml t 
Degrees. | | | 
For all theſe Practices the chief Rule; 
this. In the Summer Half-Year ſet your 
Declination downward from the Point of f 
the Meridian Altitude, and it will find the f 
Equator's Height above the Horizon. In Wl F 
Winter ſet your Declination #pward from WM 7: 
the Point of the Meridian Altitude, and it M 
will ſhew you the Height of the Equatur, 
The Reaſon of it is moſt evident in the MW = 
third and fourth Figures. | 
It may be proper in this Place to recol- 
lect what I have already demonſtrated in 
Section V. Figure IV. that the Latitude of 
any Place (that is, the Diſtance of its Ze- 
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nith from the Equator) Z E is equal to the 
Elevation of the Pole P O above the Hori- 
zon. Thereby it appears that the Elevation 
of the Equator above the Horizon of that 
Place on one Side as EH (which is the 
Complement of the Latitude) is equal to the 
Complement of the Pole's Elevation on 
tother fide as Z P. If therefore the Lats- 
tude (ſuppoſe of London) be E Z or P O 

1+ the Colatitude PZ or HE will be 38 K, 
fr it muſt complete a Quadrant or go De- 
grees; and therefore if you ſet the Point P 
51: Degrees above O on the other fide of 
the Horizon, and draw the Line P C, you 
have the Axis of the World repreſented, or 
the North Pole in its proper Elevation for 
Lendon, and ſtanding (as it ought) at right 
Angles with the Equator E C. | 

J have repreſented the Solution of this 
fixth Problem in a Geometrical manner to 
ſhew the Reaſon of this Practice; but this 
Problem of finding the Latitude by the Me- 
ridian Altitude is much eaſier performed 
Arithmetically thus. | 

In the Winter Half-Year add the Declina- 
nation to the Meridian Altitude, and it gives 
you the Colatitude. 
In the Summer Half-Year ſubſtract the 
Sun's Declination from the Meridian Altitude 
and it gives the Colatitude. 


Example, 


T58 The oft —— of Soy 20, 


— e118 
Alt. H S--—62 
br Dali. E ern 
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Colatitude HE——-38% 


Then if. you ſubſtract the. Colatituds 
from the Zenith or go, you find the Ly 


titude, as, 8 
Zenith H 8 1 
4 


— fr. oo tow — ©” A 


Py kk = + __- 


Colatitude H E--—38 
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After all it muſt be obſerved here that 
all theſe Problems of finding the Latitude IW 
of the Place by the Sun's or Star's Meridian A 

Altitude, &c. belong chiefly to thoſe Places 
which lie within the Temperate Zones. HP. 
the Place lie in the Torrid or Frigid Zones, Wl th 

theſe Methods of Solution are good when 
the Meridian Sun is on the ſame fide of the N 


Zenith with the Equator, whether North 4 
or ME 
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or South. But if not, then there muſt be 
ſome little Difference of Operation at ſome 
times of the Year. Yet if you project a 
Scheme for the Solution of fuch an Enquiry 
like Fig. IIT. the very Reaſon of things will 
ſew you when you muſt Add or Subſtract. 


Problem VIII. To find the 8 AL 
titude of the Sun any Day of the Year, the 
Latitude of the Place being given. 

This is but the Converſe of the former 
Problem, and therefore. is to be performed 
the contrary Way, (viz.) in Winter ſubſtract 
the Dec/:nation VE from the Equinoctial 
Altitude or Colatitude HE, and the Re- 
mainder is HV the Meridian Altitude. 

In Summer add the Declination ES to 
the Equi noctial Altitude, or Colatitude H E, 
and it gives the Meridian Altitude H S. 

The Meridian Altitude at the Equinoxes 
5 the ſame with the Colatitude as before. 


Problem IX. To find the Declination of 
the Sun, its Meridian Altitude and the La- 
titude of the Place being given. 

It is hardly neceſſary to deſcribe this 
Practice to thoſe who have perfectly learn'd 
the two foregoing Problems. | 

Subſtract the Colatitude H E from the 
Meridian Altitude in Summer H 8, and the 
Remainder is the Sun's Summer — 

45 
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gitude of Places to be found. 
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Subfra#t the Meridian Altitude in Winter 
HV from the Colatitude HE, and the Re- 


| mainder i is the Sun's Winter Declnation EV. 


Or in ſhort, if the Meridian Altitude and 
Colatitude be given, ſubſtraft the leſs from 
the greater, and the Remainder is the Sun's 
2 b 

Problem X. To find the Latitude of a 
Place by the Meridian Altitude of @ Star, 
when fis on the South Meridian. 

Find-the Declination of that Star in ſome 
Table or Scale of the Star's Declination, 
If it has Dechnation Nortbward, (as the 
Sun has in Summer) ſubſtra& the Decli- 
nation from the Meridian Altitude, and it 
gives you the Colatitude. | 

If the Star's Declination be, Southwarl 
(as the Sun's is in Winter) add its Declins 
tion to its Meridian — and it gives 
you the Colatitude, + 

Note, When I ſpeak of North and South- 
ward in relation to Winter and Summer, 
in many of theſe Problems, I mean in Ner- 


thern Lati tudes ſuch as ours is in Britain. 


When the Star is on the North Meridian 
ſee how to find the Latitude by it in 
Problem XXXII. 


Problem XI. By what Methods is the Lon- 
Though 
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Though the Latitude (which lies North- 
ward and Southward) may be determined 
with the utmoſt Certainty by the Methods 

before propoſed, - yet the Longitude of a 
Pace (which is the Diſtance of any two 
Places from each other Eaſtuard or Weſt- 
wird) is very hard to be determined by the 
zun or Stars, becauſe they always appear 
moving round from Eaſt to Weſt. The 
Longitude therefore of Places is uſually 
found by meaſuring the Diftance on Earth 
of Sea from Weft or _ | 

The Map- Makers who deſcribe Countries, 
Provinces or Kingdoms, meaſure the Diſtan- 
ces on the Earth by an Inſtrument made on 
Purpoſe, with a I beel ſo contrived, that a 
certain Number 'of its Revolutions is equal 
to a Pole, a Furlong, or a Mile; it hath 
alo a Mariners Compaſs and Needle touch'd 
with a Loadſtone faſtned to it, to ſhew how 
much their Courſe varies from the North or 
douth, 

In this laſt Age they have alfo invented a 
Way to find the Difference of Longitude be- 
tween two Towns that are ſome thouſands 
of Miles aſunder in diſtant Nations; and 
that is by a nice and exact Obſervation of 
the Moment when the Eclipſes of the Moon 
begin or end, made by Mathematicians at 
thoſe diſtant Places: And thus by the 
Difference of Time in thoſe Eclipſes they 
compute the Diſtance of Place, This 
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This Invention is ſtill further improved 
by Obſervations of the . of the far 
Moons or little ſecondary Planets, which 
roll round the Planet Jupiter as our Moon 
does round our Earth: By ' theſe Mean 
the ſuppoſed Diſtances of ſome Places in 
the Eaſt and Weſft-Indies have been alter'd, 
and the Miſtakes of ſeveral hundred Miles 
corrected. 8 4 
The Sailors meaſure it at Sea by the L 
which is a piece of Board faſtned to a long 
Line which they caſt out of the Ship while 
x. Minute or Half-Minute Glaſs begins to 

he Then drawing in the Log, they ſe 
how far the Ship has ſailed in a Minute; 
and ſuppoſing the Circumſtances of "the 
Wind and Water to be the ſame, they com- 
pute thereby how far they have ſail'd in 
ſome Hours. But this being a very uncet- 
tain Way of reckoning becauſe of the con- 
tinual Changes either of the Strength or the 
Point of the Wind, or Current of the Water, 
they are often liable to Miſtakes. There- 
fore it has been the famous and ſolicitous 
Enquiry of theſe laſt Ages how to find out 
and aſcertain Longitude at Sea; and there 
is ſo vaſt a Reward as twenty thouſand H! 
Pounds offered by the Parliament of Great- fry 
Britain to any Man who ſhall invent a Me- W'* 
thod for it, which ſhall be plain, eaſy and It 

practicable at Sea. A 
3 Problem 


| 
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Problem XII. To ind the Value of a De- 


OS 
A 


l much it contains in Engliſh: Meaſure,” 
Here let it be noted, that one Degree of 
greater Circle on the Earth anſwers to 


gens. - It is true the heavenly Circles are 
ncomparably larger than the Circumference 
the Earth; and they are alſo larger than 
ach other according to the different Di- 
ances of the Planets and Stars; yet every 
Circle- (whether greater or leſſer) is divided 
nto 360 Degrees, and therefore though Cir- 
ces differ never ſo much in Magnitude; yet, 
when they are ſuppoſed to be concentrical; 
lie. to have the ſame Centre) every ſingle 
Degree of each Circle is correſpondent to a 
Ingle Degree of all the other Circles. 

Nowy ak a Degree of the Heavens thus 
wers to a Degree on the Earth is very 
endent ;- for if we travel on Earth, or fail 
me Degree Northward or Southward on the 
ane: Meridian, we ſhall find by the Sun or 
the fixed Stars in Heaven that our Zenith is 
uſt a Degree altered, our Latitude is changed 
me Degree, and our Pole is one Degree more 
or leſs elevated, (via.) more elevated if we go 
rom London toward the North, and leſs ele- 
nted if we go toward the South, till we come 
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and Ie the Eguator: Afterward the contrary Pole 


k elevated gradually. By ſuch Experiments 
al | NM as 


greet of 4 greater Circle upon the: Eurtb, or 


ane Degree of a greater Circle in the Hea- 
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travel directly in the ſame Meri Jian: mes 


find that you have travell'd about 70 805 ih 


the Diameter, the Surface a Solid Com ( 


= Diameter, and that will give the ſalid Content, 


* 


as theſe Philoſophers infer alſo that tb Earth 
is a Globe and not a plane Surface. 

Wherefore. to find the Value of a Di 
on a. greater Circle of the Earth; you-thuft 


ſuring your Miles all the Way, till your L. 
titude be alter d one Degree; and then (ade 
have been exact in your Meaſure) you 


De. =w 


Miles; though Geographers often reckon g 
Geographical Miles to a Degree. for greatet 
Eaſe in Colaputation; as I have faid befor. 


problem XIII. To find the Circumferen 


ents of the Barth. 

Having found the Value 55 one Doge 
to be 70 'o Miles, multiply that by 360, andi 
produces 25200 Miles for the Circunfarin 

The Diameter is in proportion to the Gin 
cumference as 113 to 35 5, or as 50: to 10% 
or in more brief and vulgar Account as 7 
to 22, which will make the Diameter of th 
Earth to be about 8000 Miles. 

Multiply the Circumference by the Di 


meter, and that Product ſhall be the Sun 


Feet, Furlungs, Miles, &c. of the Surface. 
Multiply the Surface by the fixth part of tu 


Note, That Geographers differ a little wiſh 
the * of thels Mitaſurcs, 9 1 


1 
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they differ in the Meaſure of a ſingle De- 
gee: And that is becauſe of the Crooked- 
neſs and Inequality of any Road that you can 
tavel' for 70 Miles — — The juſteſt 
Meaſurers have made 6 91 Miles go to a De- 
pee, or the round Number of 70 Miles 


Problem XIV. To find the Value of a De- 
Va lefſer Circle an the Barth, 1. e. 
Yalue of a Degree Longitude on the leſſer 
Parallels of Latitude. 

[ have mentioned it before under the —— 
Prob. of the 1950 Sec. that all the D 
nurked on the Equator, or on any o the 
Meridians' are 70 Miles, becauſe all thoſe 
Lines are Great Circles ; yet in the Parallels 
Latitude, the further you go from the 
quator, the Circle grows leſs and leſs, and 
en onſequently each Degree of it muſt be leſs 
Wo; and for this Reaſon the whole Circle 
zo Degrees near the Pole will not make 
bove 360 Miles ; and as you approach ſtill 
barer to the Pole, it will not make ſo n 
longs. or Feet. 

To ind therefore the true Value of De- 
nf N in the Parallel Latitude of 
1+ Degrees; uſe this Method, Fig. 

7 Ul. Make a ſtrait Line AB to repreſent 
e Degree in the Equator, divide. it into 
ho Geographi cal Miles, or into 70 Enghſh 
. * all equal: Set the Foot of your 
M 2 Com- 


20, 
wth 


IRESSESST ES 


ence 
ny 


A * 
* my 
= *. 


. 


166 "The jirjt Principles of Seats, 
Comp es in A, deſcribe an Arch from By 
C of 511 Degrees, then from the Point c 
let fall a Perpendicular to D, and A is the 
Meaſure of a Degree of Longitude i in the Pa. 
rallel of London, (viz.) about 43 Miles. 
The Demonſtration of it may thus be 
explained, Prolong the Arch B C and com. 
plete the Quadrant EA B. Then E hl 
repreſent the North Pole: EA the Northeg 
Half of the Axis of the World, AB the Sem 
diameter at the Equator, and NC the Sen 
diameter of the Parallel of Latitude %i 
London. Then Arithmetically, if the Lin 
AB (fu poſe 5 — o equal Parts) allow no 
Miles for a Degr Das will NC 6 
about 621 equal ui Pas allow? Anf. 43%. 
— TE rigonometricall thus. AB is d 
whole Sine of 900, or Radius. NC BG 
Sine of the Colatitude 38%z. Then ſay, 
AB or the Sine of go is to 70 Miles, ſo is N 
or AD the Sine of 38% to 43+ Miles. 
© Note, This Dit or 5 will ſhey 
the value of a Degree of Longitude ina 
Parallel of Latitude, if from every De 
in the Arch ECB a De Wers | 
drawn to the Line AB. | 
Therefore a whole Line of Sines if num 
ber'd backward, and apply'd to a Scale of 70 
equal Parts, will ſhew the Miles contain d Hf 
one Degree of Longitude under wy Para 
of Latitude „ 
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Bi WM Having ſhewn in former Problems how 
coe take the Meridian Altitude of the Sun, | 
nad thereby to find the Latitude of any 
pe Place on the Earth, I think it may be pro- 
pe now to ſhew how to project the Sphere 
s, 
deli any Latitude upon the Plane of the Me- 
on. an, and repreſent it in ſtrait Lines, which 
(ll z called the Analemma: Becauſe the Erection 
bene this Scheme (and ſometimes of a little 
of it) will ſolve a variety of A¶fronomical 
or Problems, as will appear hereafter, 2 
* problem XV. To eredt the Analemma, or 
rent the Sphere in firait Lines for the 
7 Latitude of London 3 11 Degrees. 


xp „It is ſuppoſed you have a Scale of 
at Hand, or a 2yadrant ready di- 


* 

1 e into go Degrees. Take the Extent 
wy | Go. Degrees of the Line of Chords in 
Nee Compaſſes, (or which is all one) the 


of your Quadrant, and deſcribe the 
NZ EHS for'a Aeridian both 
North and South as in Figure XXIII. (viz.) 
NES, which repreſents 12 a Clock at Noon; 
ad N by which repreſents the Hour of 


Tauch C the Centre draw the Line 
HO for the Horizon, At go Degrees di- 
nce from H and O mark 8 Z and 
D for the Zenith and Nadir; then draw the 
ne 5 which will croſs HO at Right 


M 3 Angles, 


4 
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Angles, and will repreſent the Azimuth if 
Eaſt and Weſt; as the Semicircle Z O'D re, Ml; 
preſents the North ninth, any: O90 
the South. 


Above the Horizon 0 ) mak Nv * the 
North Pole elevated 514 Degrees : Through 
the Center C draw the Line NS for the A 
of the World; which Line will alſo repreſent 
the "Hour Circle of fix a Clock, being at 9 

diſtance from Noon and Mzrdmyht 
8 will ſtand for the South Pole, depreſs di 
much below H the South fide of th 
Horizon, as N the Nortb Pole is my 
above O on the North fide of it. 

At go Degrees from N mark E and 
on each fide; then croſs the Axis of 
World NS with the Line EQaerig ht / 
which repreſents the Eguator. Thus Ei 
be ko 52 Degre from N the North Pole, 

om Z the Zenith, which is thi ' 
Lade and it will be 38 Degrees abo Te 
H the Horizon which is Wy ay It 1 
the Latitude. 
At 234 Degrees from E on each ſide ii mut 
the Points M and W; then parallel to th 
Equator or E Q draw the Line Ms for 
Tropic of Cancer, and the W »s for the Tri 
pic of Capricorn. Aſter that, through 
Centre C draw M » which is the Eclipticn 
It cuts the Equator E Qin C, and makese 
— with it * 1 Degrees RY 
ror 


2 
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1 From the Points NS mark þ and x on each 
ide at the Diſtance of 231 Degrees, p p are 
the Poles of the Eeliptict, and the Lines p x 
and x p being drawn are the two. Polar Cir- 
ths, (viz. ) the Artic and Antartic., 
Thus the” Analemma is completed for all 
general Purpoſes or Problems. 
The further Obſervables in it are theſe, 12. 
Mis the Sun's Place in the Ecliptick when 
t enters Cancer at the Summer Solſtice: 
And che Arch EM is its North Declination 
237 Degrees. | 
Cis the Sun's Place in the Ecliptick enter- 
ng Aries or Libra at the Equinores: And 
then it has no Declination. 
».is the Sun's Place in the Ecliptick en- 
Capricorn at the Winter Solſtice : And 
tle Arch r Q or (which is all one) EW is its 
th Declination 23 Degrees. 
re Line Ms is the Sun's Path the 
Day, or at the Summer Solſlice; 
W's at at Midnight; it riſes at R; it is 
fix a Clock at 6; it is in the Eaſt Azi- 
ruth at V; it is on the Meridian at M that 
, and the Arch MH is its Meridian Al- 
ltude, (vis. ) 62 Degrees. 
The Line EQ. is the Sun's Path on the 
w Egulnactial Days at Aries and Libra; 
y at Midnight at Q; it riſes at C, and 
in the ſame Moment at the Eaſt, and 
Ca Clock; for on the Equinoctial Days 
M4 11 


— , Eh. —— — —— ——— ꝓ äʃ-wvV Gs —— ——_  — — ——— . ns 
N f P * "> * * Ys 5 
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2D the Azimuth of Eaſt and Weſt; and 


Ns theoſfix a Clock Hour Line both meet 
at C in the Horizon HO; which: never 
happens any other Day in the Vear: Then 


the Sun goes up to E at Noon; and EH 


is the Arch of its Meridian Altitade at the 


Egquinoxes, (viz.) 38: 


Wir is the Sun's Path the Shorteſt Do, 


or at the Winter Solftice ; it is Midnight a 


5; it is in the Eaſt at K long before i 
riſes; it is fix a Clock at G before it riſe 
alſo; then at I it riſes or gets above 'the 
Horizon; i it is Noon at W, and its Meridia 
Altitude is W H or 15 Degrees. NN 
The Sun's Aſcenſional Difference (thati i 


its Diſtance from fix a Clock at its Rifin 


or Setting) in the Summer Solſtice is the 
Line R 6, and at the Winter Solſtice h 
Line IG. © 

Its Amplitude (or Diſtance Fon Fit o 
Weſt at its Riſing or Setting) in Summer i 
RC; in Vinter tis IC. 

Here you muſt ſuppoſe that the Sun oor 
down again from the Meridian in the Aﬀer- 
NOON on t'other fide of the Scheme or Globe 
in the fame manner in which its Aſcent to- 
ward the Meridian is repreſented on this 
Side: So that the Line M R re preſents the 
Sun' 8 oy emidiurnal Arch at Mieder, EC 


at the Equinoxes, and WI at Mid- win 
The Semidiurnal Arch is half the Arch it 
makes above the Horizon. Nate 


7 
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Nute, That as we have deſcribed the vas 
tious Places of the Sun's Appearance above 
the Horizon H O at the ſeyeral Seaſons of the 
Year, ſo the various Places of its Depreſſion 
below the Horizon H O may be eaſily found 


out and deſcribed by any Learner. 


Problem XVI. How to . any Ps 
rallelo Dechnation on the Analemma, or fo 
deferth yoo Path of the Sun any Day in the 
T ear. | 
Find out hn is the Sun's Declination 
that Day by ſome. Scale or Table: Obſerve 
whether it be the Vinter or the Summer 
Half- year; and conſequently whether the 
Declination be North or South : Then for 
the Nat ande Equator, if it be Sum- 
mer, ſet the 3 of North Dechnation 
upward from E — Z; if it be Winter 
ſet the South Declination downward from E, 
toward H : And from the Point of Declina- 


tion (ſuppoſe it be M or W) draw a Line 


parallel to E Q the Equator, as Mz or Wir, 


and it repreſents the Parallel of Declination, 
or the Path of the Sun for that Day, 


Problem XVII. How 70 repreſent any Pa- 
rallel of Altitude, either of the Sun or Star 
en the Analemma. 

As the Lines of Dechnatidn are parallel 
to the __—_— ſo the Lines of Altitude are 


paralle] 


* 8 * 
— "i. * 1 » $1 1 Ws 11 
4 » 0 * N 
— 
- 
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parallel to the Horizon : Su ppoſe therefore 
the Altitude of the Sun who. y 42 
ſet up 42 Degrees on che Meridian, fo 
A to A, draw the Line A L parallel to H O, 
and it deſcribes the Sun's PING. of Ali 
tude that Moment. 
Here Note, that 3 the Sun 8 Paralli 
of Declination for any Day and his Parallel 
Altitude for any ee. croſs each other, 
that is an exact Repreſentation of the Sun's 
Place in the Heavens at that Time: Thus 
the Point Sd © is the RO Place where 
the Sun is when he is 42 Degrees high on 
the longeſt Day -of the Vea: for M ro- 
preſents his Path or Parallel of Declinatian 
that Day, and A L repreſents his Parallel 9 
Altitude that Moment. 
I might add here alſo, that the prick'd.. 
Arch No S repreſents the Tour \Girele- in 
which the Sun is at that Moment; and 
Z 0 repreſents its Azimuth or vertical 
Circle at — Time; Note, Theſe Arches 
are troubleſome to draw a- right, and are 
not at all neceſſary to ſolve common Problems 
by the Scale and Contpalies en. the Ana- 


lemma. 
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Problem XVIII. 7 be Day of. the . Mon 
and the Sun's Altitude being grven, how to 
find the Hour or Azimuth b of the She 'y the 
Analemma. 7 

c 
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The De g. Problems acquaint 
1 —ĩ— Paint of the Sun's 
lace any Minute any Day in the Vear by 
che Parallel of. Declination and Parallel of 
Altitude each other. 
; 2 the Day of che Month be 
| car” of April, = the Sun's Altitude 
des in the Morning. Deſcribe the 
ph Degrees HZ O in Figure XXIV, for the 
Meridian. Make HC O the Horizon. Draw 
E C making with H C an Angle of the 
Colatitude 38 5 Degrees to repreſent the E- 
quator. Seek; the Declination of the Sun, 
and in the Tables or Scales you will find 
it near 16 Degrees Northward: Set 16 
from E to D; draw D R for the Path of the 
Sun that Day, parallel to E C the Equator. 
Then ſet the Altitude 34. from H to A, 
draw A IL. parallel ts, „ +1 = An 
Thus the ö the Place of, the 
dun as before. I 
Now if you would find the Huur, you 
muſt draw the Line C N at right Angles 
with the . Equator E C, which repreſents 
the ſix a Clock Hour Line: ; and the Diſtance 
60 is the Sun's Hour from fix; that is, his 
Hour after ſix in the Morning, or before fix 
in the Afternoon. 
If you are to ſeek the Azimuth, then 
vou muſt draw the Line C Z perpendicu- 
lar to HO, which js the vertical wen 
1 4 4 


©: 


— e 7 


2 2 > 


tbe Day by the Semidiurnal Arch DR. The 


plitude is C R. His Azimuth from Eaſt or 
Weſt at ſix is T 6. His Altitude at Eaſt and 
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Eaſt or Weſt; then the Extent F O is the 
. 4 s Azimuth from Egft in 7 — 

"Thus you ſee that in dey to ſolve tho 
ny difficult Problems of the Hour or Az. 


muh, you need but a very few Lines to per- 
form the whole Operation; for if you watt 


only the Hour, CZ may be omitted; if you 
want only the Azimuth, CN may be omitted, 


* | Yet in the Winter HalF-year x (as pole the 
24 of November, when the Dec 

near 18 Degrees South, it muſt be ſet down. 
ward as EW from E toward H; then you 


nation 's 


cannot ſo well find the Hour without pro- 
ducing the ſix a Clock Line N C below the 
Horizon down to 8, that you may meaſure 


the Hour from 8 or Aa 


Obſerve alſo that this little Diagram ia 


Figure XXIV. will ſolve a great Variety of 
Problems beſides the Hour and Azimuth on 


the 2 5 of April: It ſhews the Length 9 


Sun's Aſcenfional Difference is 6 R. His An- 


Mat is V C. His Meridian Altitude is the 


Arch DH: And his Azimuth from 1 
= Welt at r1 ifng or Jeans 15 the Line C yy 


Problem XIX. How to meaſure the Nam- 


= ber of Degrees on any of the trait. Lines in 
' the Analemma. © * I 
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I think there is no need to inform the Rea 
der that any Part of the outward Circle: or 
Meridian may be meaſured upon that Scale 
of Chords or Quadrant, according to whoſe 
Radius the whole Analemma is drawn. 

As for the fruit Lines they are all to be 
e ired e thoſe Semidiameters 
which are drawn from the Centre C to the 
Circumference are ſo many bol Lines of 
Sines or 9 Degrees to the common Radius 
of the Semicircle. But if you conſider any 
whole Diameter which aer through the 
Centre C, it is a Line of — i. e. 
two . Lines of Right Sines joined at their 

to the ſame common Radius of 
the Semicirele. 

If therefore you hawk a 1 Scale or Line 7 
Sines at Hand to the ſame; Radius of the 
Circle, you may meaſure any Part of thoſe 
ſtrait Lines, ſetting one Foot of the Com- 
paſſes in the Centre C, and extending the 
other to the Point propoſed, then applying 
that Extent to the beginning of the Line of 
Sines, and obſerving how far it reaches. 

But if you have no Scale or Line Sines 
at hand, you may find the of any 
Part of the Semidiameter by the outward 
Limb or Semicircle, and by the Scale of 
Chords, according to whoſe Radius the 
Semicircle is drawn. The Method of per- 


| I it ſee in Figure XXV. where the 


4 Quadrant 


2 in Figure EXV. 4 all the Letters m 


Sa in V C which is is the Sun's 
Altitude at Baft or Meſt. This is a Pan 


and theLeg 


: 
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5 * is drawn by the fame 
Radius as the Semicircle in Figure M 


But 1 choſe to make it à diſtinct Figute, 


leſt the Lines ſhould interfere - with” Une 
another and breed Confuſion ; and there, 
fore in Figure XXIV. I he uſed 


IIS Beg is Ko iy 


"> Suppoſe Twould find how: many Degrid 


of the Semidiameter C Z: Suppoſe there 
fore C Z to be 1 e Sines, be 
E 1 5 in your Go — 1 
xtent VC in your 
one Leg up in the Arch y Un the-athe 
Leg will but juſt touch the Diameter y6, 
the Cotnpaſſes will reſt _ 
wherefore it ap this CV in Fig. 
is the Sine of ie Arch yr in Figure XX 
or 21 4 4 
Another Way to 
the Extent v C, ſet one Leg of the Com- 
paſſes in , and with that Extent: make a 
blind or obſcure Arch at e, and by the Edge 
of that Arch lay a Nale from the Centre 5, 
and it will find we Point f 1 in — Limb 


(viz) 21 Degrees. 


Buy the ſame Practice you may Grid the 
Number of Degrees connect in any Part 


= thoſe Lines which . 
Centre 


\ 


perform it it bah Tale 


1 


1 | | 


ON, C0, alt which are Whole Lines 
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But as W 
which are not drawn from the Centre C, 
dut are drawn àa-croſs ſome other Diameter 
and produced to the Limb, ſuch. as the Line 
6D; the Line 8 W, che Line F A, andthe 
Line F L, each of theſe are w'be-cfivenied 


GT EAPFES X52 = 


r 


- 
— 


Nai... 6 


Ses Hur Nen. 63 but the Radius 1s 
D, and the Number of Degrees in 6 ©- is 
to be found in this manner. Take the 
fixtent- 6 D, or this whole leſſer Radius in 
your Com aſſes, and ſet it from 5 to gin 
Figure XXV. then take the Extent 6 O, 


8 
a; 
Is 
re· 
Ne 
the 
ry 
her 


V. ad ſetting one Foot of the Compaſſes in g, 
nake an obſcure Arch at o, and à Ruler 
tke hid from 4 the Centre by the Edge of that 
m- che o will find the Point d in the Limb, 
e nnd ſhew that 4 y is 3 _— 
dye (turned into Hours) is #409 Hogs 1 


from fix,” (v/2.) 17 Minutes ar gray cight in in 
the Morning,” or 43 . three in 
I the Afternoon. 6 

the Again F & in Figure XXIV. is. the Sine 


art of the Azimuth from-Baſt to Weſt to the 


the Rats FA; take therefore F A in your 
re il WO +: . Compalics 


een 64a 


0 6 e in Figure/XXIV. Is. the Site. -of 


477 5 
Gere G. Cu C H, E, CM, C2 
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Compaſſes and ſet it from 6 to þ in Fj: 
gure XXV. then take the Extent F o and 
with one Foot in ↄ make the obſcure Arch 
a; by the Edge of that Arch lay a Ruler 
from 6 the Centre, and you will find the 
Point g in the Limb; therefore y 5 is the 
r eee 0 l. that is, about 


* If you. have the IaGnicent called 
a Sector at hand and know how to uſe i it 
you may with great Eaſe and Exactneſ 
6 Sine in the Analemmy, 
r 
dius, without theſe Geometrical "oy 


rations. 


| Problem XX. To find the Sun 's Fan in 
the Ecliptick auy Day in the Year. 
It is well known that the 12 Signs of the 
Zodiack, each of which has 30 
contain in all 360 Degrees: And the Suns 
ſaid to go through them all once in twelve 
Months or a Year. Therefore in a vulgar 
Account, and. for the Uſe of Learners we 
generally ſay, the Sun goes through one 
Degree in a little more than a Day, and 
thereby finiſhes the 360 Degrees in 36 
Days. But this is not * the juſteſt and mo 
accurate Account of Things: Let us there- 
fore now toward the End of this Book, 
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1. That the annual Courſe which the Sun 
to take through the Ecliptict round 
FA Earth, is much more e and trul⸗ 
aſcribed. to the Earth's moving or taking its 
Courſe round the Sun; tho* the common 
Appearances to our Eye are much the ſame 
x if the Sun moved. 

2. This annual Courſe or Path of the 
Earth is not properly a Circle, but an El- 
lipfis or Oval: And as the Sun is fix d in one 
of the -Focus's of the Ellipſis, ſo the. fix d 
Stars, (and among them the 12 Signs) ſur- 
wund and encompals it. See Fig. XXXI. 
where the black Point ? is the Earth in its 
Orbit moving round, and © the Sun near 
be Middle, and the outward Circle of 
Points is the farry Heaven. 

z. That Part of this Ellipſis or Oval, 

which the Earth traces in our Winter Half- 
ear, (i. e. from Autumn to Spring) is nearer 
o the Sun than the other Part of it which 
Ive 7 Earth traces in our Summer Halt-year, 
SY e. from Spring to Autumn.) And as it 
we s nearer to the Sun, fo conſequently tis the 
ne Wlborter or leſſer half, if I may ſo expreſs it. 
nd che very Figure ſhews it plainly. - | 

Note, By our Winter and our Summer 1 
mean thoſe Seaſons as. they reſpect us in 
. Lee and in theſe Northern Parts of the 


r OO 05 1 I” 5. 
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4. Thence it follows that the Sun appean 
ts Sniſh-its Winter Half-year fm Septen 
Ber 120 to March 10, re. from « by 
to 4 ſooner by 7 or 8 Days than it doe 
the Summer ear, i. e. from v by 
= to S, or from March 10 to $ tember 
12 which is proved thus: When the 


at = and 'ty 
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| N at y and tis & Thu Ml © 
the Sun appears to paſs throug rig, Signs 8 
which are juſt oppoſite to thoſe which the 1 
Earth paſſes. Now as the Earth-is long, 
in going through the Arch 4 f e, from > wil 
, than it is in going conſe the Arch ea 
ks * 51. * wy quently the du 
a pofite Su 
e * — ae be def 
from Libra to Aries, © 7 
This is proved alſo Plainly by the Con | 
putation of Days, 
Aſter the Sun enters Aries oh Mod 
100, that Month hath 21 Days, and aft 
the sun enters Libra on September 12, 
that Month" hath 18 Days Now I » 
compute.” | 


2 N ” 
„„ dot a6 ll... - 


mv 


1 September — 18 
tem a | October ig. 

ty — I | November — 30 
Jos % 30 f Days December —31 Days 
by 3 January—-31 

nber — 9 err 5 
ty ner 1.2 * ®::1 March -— 10 * 
. Summer 136 Days 1 Winter == 179 Days 
= 4. Agreeably hereto tis found that in the 


Winter Months (chiefly from the middle of 
0ober to the latter end of February) the 
dun a to move ſomething more than 
one Degree in a Day : But in the Summer 
Months (chiefly . the latter end of 
February to the middle of October) the Sun 
appears to move ſomething leſs than one De- 
gree in a Day. This is one Reaſon why a 
good Pendulum Clock meaſures Time more 
juſtly than the Sun: And tis this Irregulari 

of the Sun's meaſuring Time that makes the 
Tables of Equation of Time neceſſary. 

6. And thence ariſes a ſenſible Incquality 
between the Times of the Sun's apparent 
Continuance in different Signs of the Zodi- 
: He ſeems to tarry longer in thoſe of the 

FF ummer, and ſhorter in thoſe of the Winter: 
do that” he does not leave one Sign, and 


ater another juſt in the ſame Proportions r 


. of oy every Me 
ſari 1 n 7 - This 
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7. This occaſions a little Variation of the 
Dieclination of the Sun, and his Right 4 
cenſion from the Regularity that we might 
expect; for they are both derived from bis 
apparent Place in the Echptick : And there. 
fore none of them can be found by Learnen 
with utmoſt Exactneſs, but in an Ephemeri; 
or Tables which ſhew the Sur's Place, &, 
every Day in the Year. | 

8. Let it be noted alſo, that! the Leap-year 
with its additional Day the 29% of Februar 
returning every four Years, Abi the Sun 
Place in the Echptick to be exactly the fame 
at the ſame Day and Hour of the following 
Year, as it was in the foregoing ; ſo that 
though you knew the Sun's Place, his Right 
r and Declination for one 'whole 

ear, that would not ſerve exactly for the 
next Year, for the niceſt | Purpoſes of 
Aſtronomy. 

9. Yet as in four Years Time the Sun ap- 
5 very nearly at the ſame Place in the 

eavens again at the ſame Day and Hour 
and Minute as before, ſo a Table that con- 
tains the Round of four Years is a ſufficient 
Direction for 20 Years to find the Sun! 
Place for any common Purpoſes : Provided 
always that we ſeek the Sun's r Deck- 
nation or Right Aſcenſion, for any Year and 

Day in that Year of e Table that is equally 
diſtant from Leap-year, whether. it happen 
to-be the firſt, the ſecond, or the 1 

Caps 
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Leap-year, or whether it be the Leap-year it 
ſelf. See more of this Matter Se&#. XXI. of 
the Tables of Declination. 1 

10. If we would make one ſingle Table 
or Scale of the Sun's Entrance into the Signs 
of the Zodiac, or of his Declination or 
Right Aſcenſion to ſerve for every Year, we 
muſt chuſe the ſecond after the Leap-year, 
becauſe that comes neareſt to the mean or 
middle Courſe and Place of the Sun, and will 
occaſion the leaſt Error in any Operations. 

I have therefore here ſet down a ſhort 
Table of the. Sun's Entrance into the ſeveral 
Signs, according to the Account of Parker's 
Eöbemeris for the Year 1726, which is the 
kcond after Leap-year ; and for Geometrical 
Operations with a plain Scale and Compaſs, 
it is ſufficiently exact for 20 Years to come. 


Anno 1726, the ſecond after Leap-year. | 


Day d. m. Day d. m. 
March 10-- o: 36 Sept. 12 0:05 
April 9 -o: 03] Od. 13z—n—-0: 47 
May lo- no: 01] Nov. 12— 72 —0: 5 
fune 11— 0: 36 Dec. 11 028 
h 12— K —0: 12 Jan. g--==+-0: 16 
Auguſt 13 -- m- 0: 53} Feb. 8 * o: 38 


It is not poſſible to form all this irregular 
Variety of Times when the Sun enters the 
fveral Signs into any Memorial Lines 
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or Rhymes with any Exactneſs and Perſpi. 
cuity; and therefore I have omitted the 
Attempt. Such a ſhort Table as this'may 
be always carry'd about by any Perſon who 
deals frequently in ſuch Operations and 
Inquakes 990 8 

But to give an Example of the Prafticy, 

| Suppoſe it be inquired, what is the Sun 

Place, April 2 5, I find the Sun juſt entered 
into Taurus s April the q, then I rech 
'tis in the 16 Degree of « April 26% 
which added to the whole 30 Degrees df 

Aries, ſhew the Sun to be 46 Degrees from 

Ws rnb nth”. 
If the 18* of November we enquire the 
Sun's Place, we muſt ' conſider the Sun 
got 59 Minutes in ? the 12 of Novembr, 
that is, very nearly one whole Degree; 
Therefore on the 18 it is about 7 Degrea 
Borg ——* fo 
and 30 Degrees of , ſhews the Sun 0 
the 1805 n about 67 De- 
grees from the Autu Equinox or . 
Thus y adding or ſubſtracting as the Ca 
requires, you may find the Sun s Place ai 
Day in the Year : And thence you may com- 

pute its Diſtance from the nearęſt Eguinactiu 
Palm, which is of chief Uſe in Operation 
by the Analemma. 


Problem XXI. The Day of the Mn 
being given, to draw the Parallel of Di. 
KY 2 7 clinatiu 


SN g. eo 


þ YE 


ay 3, = = a mo tn > 1 ws Io a. oo. 
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cination for that Day without any Tables or 
Scales of the Sun's Declination. 

This may be done two Wa The 5 
Way is by conſidering the Jun's Place in 
the Eeliplict, as April the 25-it is 46 De- 
ges from the Equinox Northward, There- 
fore in Figure XXIV. after you have drawn 
HZ O the Meridian, E C the Equator, ſet 
up 231 Degrees the Sun's greateſt Declina- 
tion from E to M; draw MC to repreſent 
the Ecliptict; then take 46 Degrees from a 
— or Scale of Sines and. {ht it from * 

aro the Point K, ty DBR 

the Equator, Thus D R repreſents 

e and ſhews the 
Dechination to be E D or 161. 

Note, If you have ne er a Scale of Sines 
at hand, then take the Chord or the Arch of 
46 ſet it up in the Limb from 
Rio G, ſet one Foot of the Compaſſes in 
G, and take the neareſt Diſtance to the 
line H © or Diameter, and that Extent is 
the Sine of 46“. 

The other Way of drawing a Parallel 
of Declination, is by ſeeking what is 
the Meridian Altitude for the 25* of 
April, and you will find it to be 55 De- 
grees. Set up therefore the Arch of 5 5 
from H to D; and from the Point 
= ew. DR a Parallel to EC, which 
_—_ * 4 ſhewn 
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ſhews * Declination and Sun's Path: ® 
before. . 

- Thusth gh you ove no Scales or Table 
of the Sun's 'Declination at hand, you ſee it 


is poſſible to iind the Hour and Azimuth, 


and many other Aſtronomical Problems by 
the Analemma for any Day in the Year, 
283 this Method which I propoſed of per- 

them by finding * Sun's Place in 
the the ale ck by any ſhort eral Scale or 
Table, is liable to the of near Half 
a Degree ſometimes. - 

Obſerve here, if- you 1 by any Mean 
obtain'd and drawn the Sun's Path, (via. 
DR for any given Day, 'you may find both 
the Sun's Place in the Echptich and its Right 
Aſcenſion by drawing CM the Echptict. 
For then CK will be the Sine of the Sun! 
Place or Longitude to the common Radius 
CM: And 6K will be the Sine of the Sun's 
Diſtance on the Equator from the neareſ 
Equino#ial Point, but the Radius is 6 D: 
From hence you may ealily er its 
Right Aſcenſion. 

Note, Though the little Schemes and 
Diagrams which belong to this Book are 
ſufficient for = Demonſtration of the Truth 
and Reaſon of theſe Operations, yet if you 
have occaſion to perform 6a order 
to find the Hour or Azimuth with great 
Exactneſs, you muſt have a large flat Board, 


of 
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D very ſtiff Paſteboard with white Paper 
paſted on it, that you may draw a Semis 
circle upon it of ꝙ or 10, gabe 12 8 
Radius; and che Lines muſt not be drawn 
with Ink, nor with «Pencil, for they em 
not be drawn-fine enough: But draw them 


you muſt obſerve every Part of e Opera- 
in tion with the greateſt Accuracy, and take 
or Wl the- Sun's Place or Declination out of good 
af Tables : For a little Error in ſome lick | 
will make a foul and large Miſtake in the 
ans final Anſwer to the Problem. 4 

Vet if the Sun be within ſeven * 
Days of either ſide of either Solſtice, you 
may make the Tropic ——_ CC 
ſerve for the Path "16 Dogs whiter" 
ſenfible Error; for in 16 Days together at 
the Solſtices its Declination not alter 
above 12 or 15 Minutes: But near” the 
Equinox you muſt be very exact; for the 
Declination alters greatly every Day at that 
K Foy St, {4 
There mig t be alſo various Geogrs 0 
8 A, Problems 4 55 _ 25 the 
y Globe performed e Aſſiſtance 

of the Analemma, and ſeveral other Alro- 
nomical Problems relating to the Sun and 
to the fix d Stars; but ſome of them are 
more troubleſome to perform; and what I 
e already written on this Subject! is abun- 
dantly 


only with the Point o che Com ſs ; nd. 


* R 
. a "IS 
* 


388 e firſt Prinkiples e, Sec. 20 
dantly ſuffcient to give the Learner an Ac. 
quaintance with the Nature and Reaſon 


Athele 1. and the O ons that 
— I * 
— there is nathin contri- 
CC 


of the Sphere in my Mind more than a 
ene with che ae, * 


Problem XXII. How to ew a Meridia 
FE er @ Line directiy panting ” North 
and South on o Horizontal Plone by the Ali. 
tude or Azimuth.of the Sun being given... 

At the ſame Time while one Perſon takes 
the Altitude of the Sun in order to find the 
Azimuth from Noon by it, let another hald 
a Thread and Plummet in the Sur- 

ams and mark any two diſtant Points in 
the. 5 Shadow as A B. Figure XXVI. and 
then draw the Line A 82 Suppoſe the 
Azimuth at that Moment be found to be 
35 Degrees, drew the Line A E at the An 
— of 35 Degrees from AB, and that wil 
be a true Meridian Line. 

. You muſt obſerve to ſet off the Angle on 
the proper ſide of the Line of Shadow. Eaſ- 
ward or Weſtward, according as yau make 
your Obſervation in the Morning or in the 
Afternoon. 


© Note, Where uſe a Thread and 
Plummer, remember that the larger and 


heavier 
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heavier your Plummet is, the ſteadier will 
your Shadow be, and you will draw it with | 
greater Baſe and Exe tunes, 

In this L 


an 4 Hari 4 258 
od 2 e gorge of Bs | 
cular Style, I mean ener of thoſe 
of Styles befors- mentioned in Problem I. 
(vi. irt Noe Huck into the Board 
perpendicular „ XV. A. rait or 
2 are ſtuck phy wks at random Wit 
ie perpendicular Fein le: under the tip 
of — as 8 1 Fe. or che Braſs Priſm, 
H. For what 1 call a perfen- 
Lake E. may be appro and aſcribed.to 
either of theſe. _ 

Make Several parallel Circles or Arches, 
as Figure XXVII : In the Centre of them 
fix your perpendicular Style N C. Mark in 
the Morning what Par in any Cirele the 
End of the Shadow touches, as A. In the 
Afternoon: mark where the End of the Sha- 
dow touches the fame Circle, as O: Divide 
the Arch A O juſt in halves by, a Line 
drawn from the Centre, and that Line C NM 
will be a true A Line. * 

e 
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The Reaſon of this Practice is derived 
hence, (viz.) that the Sun's Altitude in the 
Afternoon is equal to the Sun's Altitude in 
the Morning when it caſts a Shadow of the 
fame Length: And at thoſe two Moments it 
is equally diſtant from the Point of Noon ot 


the South, which is its higheſt Altitude: 
therefore a Line drawn exactly in the Middle 


between theſe two Points of Shadow muſt 
be a Meridian Line or Point to the North 
and South. 1. het ang ele bs fuk 

I ThisProblem'may be performed Ir 

your perpendicular Style firft, and oOferving 
the Shadow A before you make the Circles, 
(eſpecially if you uſe the Braſs Priſm, or 
the ſloping Style with the perpendicular 
Point under it) then ſet one Foot of your 
Compaſſes in the perpendicular Point C, 
extend the other to A, and ſo make the 
Circle. 1 n | 
If you uſe the Priſin for a Style, you may 
mark a Line or Angle at the Foot of it 
where yo firſt fix it, and place it right a- 
gain, though you move it never ſo often. 
It is very convenient to mark three or 
four Points of Shadow in the Morning, 
and accordingly draw three or four Arches 
or Circles, left the Sun ſhould not happen 
to ſhine, or you ſhould not happen to at- 
tend juſt at that Moment in the Afternoon 
when the Shadow touches that Circle on 


which 
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mm — AA OA. cc. ww 2 tt» 


©. Ai 


a 


Po | pany =o» 


SB 5 


SF rot 0 f©_ 


dect. 20. Geography and Aftronomy. 19, - 
which you marked your firſt Point of Sha- 
dow in the Morning, 

If you would be very exact in this Ope- 
ration you ſhould tary till the Sun be gone 
one Minute further Weftword in the Aſter- 
noon, 1. e. till one Minute after the Shadow 
touches the ſame Circle, and then mark the 
Shadow ; beeauſe the Sun in fix Hours Time 
(which is one Quarter of a Day) is gone 
Eaftward on the Ecliptick in his Annual 
Courſe one Minute of Time, which is 15 


Minutes {or one — of a . 


Problem. XXIV. To drow. a Meridian 
Line on a Horizontal Plane * a Style or 
Needle ſet up at random. 

9 Method near akin to the former 


is this: Set up a Needle or ſharp-pointed 


Se at random, as N D, in Fig. XXVIII. 
Fix it very faſt in the Board, and obſerve a 
Point of Shadow. in the Morning as A. 
Then with a Pin ſtuck on. 3 ep of th 
Style N (without moving ) draw 
the Arch A SO: Mak dr Peg dt Mace 
O, in the Afternoon when i touches that 
Auch (or rather when it is one Minute 
it.) Then draw the Line A O and biſſect 
it, or cut it in halves by a icular 

Line M E, which is a true Meridian. 
Note, In this Method you have no 
Ma of . a Style — 
nor 
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nor finding the Point directly under it for, 
Centre. he in this Method as well 28 in 
the former it is good to mark three or four 
Points of Shadow in the Morning, and 
draw- Arches or; Circles at them all for the 
fame Reaſon as - before. 

Obſerve here, That in theſe Methods of 
drawing a Meridian Line by the Shadow of 
the tip of a Style, I think it is beſt generally 
to wks your Obſervations between eight 
and ten a Clock' in the Morning, and E 
tween two and four in the Afternoon. In- 
deed in the three Summer Months May, 
June and July, you may pethaps make prett 

Obſervations an Hour earlier in the 
Morning, and later in the Afternoon; but 
at no time of the Year ſhould you do f 
within an Hour of Noon, nor when the Sun 
is near the Horizon; for near Noon the 
Altitude of the Sun or the Length of Shadow 
varies exceeding little; and when the Sun 
is near the len, the Point and Bounds 
of the Shadow are not full and frong and 
diſtin, nor can it be marked exactly. 
| Therefore if in the three Winter Months 
November, A . you make 
your Obſervation, you en do it half 
l in the 
Morning, and ſo much before or after two 
in the Aſternoon; for otherwiſe the Sun 
will be either too near Noon, or too near 
the Horizon, Put 


— 
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Sai may be adviſed that the 
Summer half Year is far the beſt for Obſer- | 

vation of Shadows in order to N 
fon of this Kind. | | 


Problem XXV: Th drow 4 Meridien Line 
in an Equinoctial 

On an inoctia or | nüt it 
u the THY Hal Dey or ney or the - 
11, 12®, or 13® of September, you may 
make a pretty true Meridian Line W 
thus by Figure XXIX. | 

Mark any two Points of Shadow as A B - 
from a Needle CD ſet up at random, (no 

matter whether it be either uprighit or 

but tilt) Let de two Sindy be it Kat 
et the Diſtance of three or four Hours from 
un Wh each other, and it is beſt they ſhould be ob- 
the WY ſerved one in the Morning and the other a- 
0 WF bout the fame Diſtance from 12 in the Af 
"un i ternoon ; and then draw the Line AB which 
nds repreſents the Equinoctia! Line and is the 
nl WY Path of the Sun that Day: 'Croſs it an 
where at right Angles, and MN, or OP, 
hs, ire Meridian Lines. | 
” Nite, "T's belt to thitk ſeveral Shadows 
lt that Day! ab , &, &, and draw right Line 
che A SSB by thoſe which lie neareſt x right 
des Line, that you may be the more exact. 


2 
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e Problem XXVI. 5 dr. rien Line 
hut by a Point of a Shadow at Noon. 


If 


* 
. 
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n have an exact Dial to whoſe Truth 


you can truſt, or a good Watch or Clock 
ſet exactly true by the Sun that Morning, 
then watch the Moment of 12 a Clock or 


Noon, and hold up a Thread and Plummet i 
againſt the Sun, and mark the Line of Sha. 


dow on a Horizontal Plane, and that will be 
a true Meridian Line. 

Or you may mark che Point or Edge of 
Shadow by any thing that ſtands truly per- 


pendicular at the Moment of 12 a * 


and draw a Meridian Line by it. 


Problem XXVII. To Lo a Meridian 
Line by a Horizontal Dial. 

If you have a Horizontal Dial which i 
not faſtened, and if it be made very true, 
then find the exact Hour and Minute by a 
Quadrant, or any other Dial, Sc. at any 
time of the mp Mo or Afternoon; 
let the Horizontal Dial in the Place yau de- 
ſign, to the true Hour and Minute; — 


Hour Line of 12 will diem you. to d 


Meridian. 


Or if your Dial be 8 or have any 


ſide tbe parallel to the Hour Line of 12, 


you may draw your Meridian Line by os 


Side or Edge of the Dial. | 


Problem XH. How i ge, of 


Meridian Line an one Place to another. 
20A in het 
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\ There are ſeveral Ways of doing this. 
In Way. If it be on the ſame Plane, make 
_ oaks „ 
ll 114747 

fl 1 Yay. If it be edel ons digen 
Plane, ſet ſome good good tea Dial to the 
ve Hour and Minute oy, your your Meridian 
Line on the firſt —_ en remove it and 
ſet it to the Tame Minute on the ſecond 
Plane, and by the 12 a Clock Line mark 
your new Meridian. | 

Note, I the Bis or Edges of your Ho- 
frontal Dial are cut truly to the 12 
1 Clock Line, you may draw a Wee 
by them as before. 

I Foy. Hold up a Thread nd Plum- 


8 FAS 8&8 


ue, ret in the Sun, or ſet up a perpendicular 
72 3 near your Meridian Line any time of 
ny "OA ate What e the Line 
M; 7 8 ow makes with that Meridian Line 
de. mn your firſt Plane; then at the ſame Mo- 
the I ment, as near as le, project a Line of 


Shadow by the T etl deryan- 
- BY dicular Style on the new Plane, and ſet off 

the fame Angle p it which will be a true 
Meridian. ans thi 
. Wee, Two reren, may N 


[Pad Krk Ew to draw 4 Line of 
COMET Sante 


196 The firſt Principles Sect. 20, 

Where a Meridian Line can be drawn, 
make a Meridian Line firſt, and then cost 
it at right Angles, which will be a true Ling 
27 Eaft and Weſt. 

But there are ſome Windows i in a Houſe 
on which the Sun cannot ſhine at Noon; 
in ſuch a Caſe you may draw a Line of Ef 
and Weſt ſeveral Ways. 

In Way. You may uſe, the ſame Practice 
which Problem XXII. directs, with this 
Difference, (viz.) inſtead of ſeeking the 
Suns Azimuth from the South, ſeek its Azi- 
muth from Eaſt and Weſt, and by a Line of 
Shadow from a Thread and Plummet marked 
at the ſame time, ſet off the Angle of the 
| Sun's Azimuth from the Eaft in the r Morning, 
or the Weſt in the Afternoon. | A common 
Obſervation of the Courſe of the Sun will 
ſufficiently inform you on which ſide of the 
Line of Shadow to ſet your Angle. 

IE Way. You may uſe the ſecond Method 
of transferring a Meridian Line by a Hori- 
zontal Dial with this Difference, (uix. ) in- 
ſtead of uſing the 12 4 Clock Hour Line, by 
which a Meridian was to be drawn, uſe the 
6 4 Clock Line, which will be Eaft and We 1 
for in a Horizontal Dial it ſtands always 
right Angles with the Meridian. 

III. Way. The third Method of transfer- 
ring a Meridian Line will ferve here alſo; 


but with this Difference, (v/2.) ſet off the 
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: 


lement of the Angle which the Line of 
hadow-makes' with your 
de firſt ' Plane, inſtead of ſetting off the 
une Angle, and: obſerve alſo to ſet it off on 


ie he contrary fide; that ſo it might make a 
4 7 with a Meridian Line if that 
2 ald have come on the Plane: 

2 Problem XXI Hiw: f, aſe « Meridian 
25 The various Uſes of a | Meridian Line are 

Nele. 

ro. A leiden Lies is Secety in 
he er to draw an Horizontal Dial on the 
„ {ne Plane, or to fir an Horizontal Dial 
85 we if it be made before. 


S 


IF Uſe. A braſs Horizontal. Dial bay be 


— 
== 


ſet a Watch or Clock ex- 


er⸗ Nen, and may 
fo, due any y in the Year, if we have 
| = hand, >: ard ANNIE en 


— 
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Meridian Line on 


— one Place to another in ſeveral 


* ol the fee; and ſhew the 
od Naur whereſoever the Sun comes, if either 
ky Meridian Line or Line of Eaſt and Weſt 
in- dawn in Window, by Which 00 
by en Horizontal Dial true. | 
= E By a Thread and Plummet, or 
fl perpendicular Pin, or Poſt caſting a 
t o preciſely along the Meridian Line, 


t find the Hour of 12, or the Point of 


\ 


i 
Sj 
| 
na 
1 
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Ivo Uſe; 'Tis alſo to have ſome 
Meridian Line in order to find how.a Houſe 
or Wall ſtands with regard to the fm 


Quarters of the Heavens, Vat, 
or South, ich . eile the B 1 


<> 
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Houſe or Wall, that we may determine wh 
＋ꝓ— be faed thn \ 
what ſort of Fruit-Trees may be Planted, 5 
or which Part of a Houſe or Garden ö 
moſt cxpoted to en ene, 0 
Winds. IG 7 
V Te. By obſerving the Motion of th 
Clouds, or the Smoke, or a Vane or We 1 
ther-Cock, you cannot determine: whi 4 
it with a Meridian Line, or with « Live 0 
Eaſt and Weſt.” | JA "1 
When ance you have g a true; Aeridia 1 


Line, and know which is the South, the , 
the oppoſite Point muſt be Nerth;; a 
when your Face is to the North, the k 
is -at your Right F, "and the Wi 
your Left. 

VI» Up. A Meridian Line will bew th 
E an of ab 

a Thread and Plummet in the Sun, / 
oOhſerving where the Line of Shadow croſſ 
it. Or the ſharp ſmooth Edge of an 1 
right Style or Paſt will caſt a Shadow 1 
cxoſs a Meridian Line, and ſhew the Sun 
Azimuth, | 

VII 
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VIII Uſe. If you have a Meridian Line 
a a Horizontal Plane, you may draw a Cir- 
on that as a Dingle and divide it into 
bo Degrees: Then ſet up a fix'd or move- 
tle perpendicular Style, and it will ſhew 
2 of the Sun „ A 
VII e A perpen Style on 
Meridian Line will ſhew the Sun's Meridian 
Altitude by the tip of the Shadow ac- 
wording. to Problem II. And thereby you 
may find the Latitude of any Place by 
Problem VII. | 
IA Uſe.” If you have a broad ſmooth 
Board with a Foot behind at the Bottom, 
Wt make it ſtand, ſuch as is deſcribed in 
Prob. XXIII. of the XIX®* Sec. and if it be 
ade to ſtand perpendicular on a Horizon- 
Wt! Plane by a Line and Plummet in the 
*: Witiddle of it, you may ſet the Bottom or 
oer Edge of this Board in the Meridian 
„ie, and by your Eye fix'd at the Edge of 
* o Board and projected along the flat fide, 
determine at Nig 41 what Stars 
G on "pes Meridian ; and Gow by the Globe 
— 5 Problem XXXIII. and XXXIV. See. 
.) or by an Inſtrument called a No&#ur- 
ul you may — the Hour of the Night, or 
an eafy Calculation as in the XXXIIT 
blem of this XX. Section. 


Su Problem XXXI. bw to know the Chief 
vi rs and to find the North Pole. 
\ 0 3 
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If you know any one Star: you. may find 
out all the reſt by conſidering firſt ſome of 


the neareſt Stars that lie round it, whether 


they make a Triangle or a Qyadrangle,. firait 
Lines or Curves, right: Angles or oblique An. 


gles with the known Star. This is eaſily 
done by comparing the Stars on the Globe 
(being rectified to the Hour of the Night) 
with the preſent Face of the Heavens, and 
the Situations of the Stars there, as in 
Problem XXXII. Sect. XIX. : 
And indeed *tis by this Method that we 
not only learn to know the Stars, but even 
ſome Points in the Heayens where no Star 
is. I would inſtance only in the Neri 
Pole, which is eaſily found, if you firſt le: 
to know thoſe ſeven Stars which are calle 
 Charles's Wain, ſee Figure XXX. four d 
which in a Quadrangle may repreſent a ( 
or Waggon, l, r, c, d, and the three othe 
- repreſenting the Horſes, | 
Note alſo that the Star à is called Alt) 
d is called Dubbe, þ and r are called the tw 
Guards or Pointers, for they point diredi 
in a ſtrait Line ta the North Pole p, wh 
now is near 21 Degrees diſtant from the St 
5, Which is called the North Pole Star. 
You may find the North Pole alſo by ti 
Star Alioth, from which a ſtrait Line drav 
to the Pole Star s goes through the . 
Point p, and At 21 Degrees Dilſane 


4 
ki. 
"4 - 4 
e Ye 
41 ; 
by . 
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ind You may find. it alſo by the Aittle Star n, 
a which is the neareſt Star to the Pole Star 8; 
her for a Line drawn from = to 5 is the Hypo- 
rai thenuſe of a Right-angled Triangle, whoſe 
4. tight Angle is in the Pole Point p. 


lobe Problem XXXII. To find the Latitude by 
gt) any Star that is on the North Meridian. 
and It has been already ſhewn in the X Pro- 
S ug em of this Section how to find the Lati- 
tude of a Place by the Meridian Altitude of 
a Star on the South Meridian; but the Me- 
thods of Performance on the North Meri- 
dian are different. | | 

The fir ft Way is this. Take the Altitude 
of it when it is upon the North Meridian 
at 5 or 6 or 7 a Clock in the Winter, then 
12 Hours afterwards take its Altitude again, 
for it will be on the Meridian on tother 
ide of the Pole; ſubſtract half the Diffe- 
rence of thoſe two Altitudes from the great- 
et Altitude, and the Remainder is the true 
e Elevation of the Pole, or Latitude of tbe 
geen pace. | _ 
A ſecond Way. Obſerve when the Star 
Alioth comes to the Meridian under the 
Pole; then take the Height of the Pole Star, 
Wand out of it ſubſtract 24 Degrees (which is 


"the Diſtance of the Pole Star from the Pole) 
the Remainder will be the true Elevation of 
tle Pole, or the Latitude. The Reaſon of 
this Operation is evident by the XXX" Fi- 
= O 4 gure, 
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gure, for Alioth is on the Meridian under 
the Pole juſt when the Pole Star i is on the 
Meridian above the Pole. 

Note, The Pole Star is upon the Meri. 
dian above the Pole juſt at 12 a Clock at 
Night on the 4 Day of May, and under 
the Meridian on the 500 Day of November; 
Fifteen Days after that it will be upon the 
Meridian at 11 a Clock: Thirty Days afte; 
at 10a Clock: So that every Month it diſſe 
about two Hours. 


Problem XXXIII. To find the Hour { 
the Night by the Stars which are on t 
Meridian. 

If you have a Meridian Line drawn, and 
ſuch a Board as I have deſcribed under the 
9 Uſe of the Meridian Line, you may ex: 
Aly find when a Star is on the Meridian; 
and if you are well ac with the 
Stars, 4 * you ſtt up that Boarl 
upright on a Meridian Line, you will ſe 
what Star is on the Meridian, Su 
Aldebaran or the Bull's Eye on the 2 
January is on the Seuth art of the Mei 
dian ; then in ſome Tables find the Sun! 
and that Star's Ri ght Aſcenſion, add the 
Conn lement of the Right Aſcenſion of the 

that Day Peay; Hours 6 Minute 
Ro oht Abeaan of the Sir. 4 Hours 
17 Minna, and it makes 7 Homes: 23 M. 
nutes the true Hour of the Ae *. 
a 
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. Note, If the Star be on the North Part 
of the Meridian, or below the North Pole, 
tis juſt the ſame Practice as on the South 
* any Star is on the Meridian, the 
Difference between the Sun's R. A. and that 
Star's R. A. is the Sun's true Hour, 1. e. its 
Diſtance from 12 a Clock at Noon or Mid- 
night, at which Time the Sun is on the 
Meridian either South or North. 

If you have no Meridian Line drawn you 
may find within two or three Degrees what 
A are on the North Meridian thus; Hold 
up a String and Plummet and project it with 
your Eye over- right the Pole Star, or rather 
the Pole Point, and obſerve what other Stars 
are covered by it or cloſe to it, for theſe are 
on or near the Meridian. 

Dr it may be done with very little Error 

by ſtanding upright and looking ſtrait for- 
ward to the Pole Star, with a Stick, or Staff 
between your Hands, then raiſe up the Staff 
as ſtrait as you can over-right the Pole, 
and obſerve what Stars it covers in that 
Motion. | 

But theſe Methods are rude, and only 


ſerve for vulgar Purpoſes. 

Problem XXXIV. To find at what Hour 
of _—_ known Star will come upon the 
Meri 


Subſtract the Right Aſcenſion of the Sun 
for that Day from the Right — 
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the Star, the Remainder ſhews how many 
Hours after Noon the Star will be on the 
Meridian. Suppoſe I would know at what 
Hour the Great Bear's Guards or Pointer; 
will be on the Meridian on the 16 of April; 
(tor they come always to the Meridian nearly 
both at once). The Right Aſcenſion of the 
Sun- that Day is about two Hours 14 Mi- 
nutes. The Right Aſcenſion of thoſe Stars 
is always ten Hours 24 Minutes. Subſtract 
the Sun's R. A. from the Star's R. A. the 
Remainder is, 10 Minutes paſt eight a Clock 
at Night, and at that Time will the Pointer: 
be on the Meridian. 


Right Aſcen. of Pointers i 10 24 
Right Aſcen. of Sun April 16% is 2 14 
\ 


Time of Night —— — 810 


Note, If the Sun's Right Aſcenſion be 
greater than the Right Aſcenſion of the Star, 
you muſt add 24 Hours to the Star's Right 
Aſcenſion, . and then ſubſtract as before. 

You may eaſily find alſo what Day any 
Star (ſuppoſe either of the Pornters) will be 
on the Meridian juſt when the Sun is there, 
(viz.) at 12 a Clock. Find in the Tables 
of the Right . Aſcenſion of the Sun what 
Day that is wherein the Sun's Right Aſcen- 
fion is the ſame (or very near the ſame) with 
that Star's, which is the 17" of Auguſt. The 


Sun's 
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Sun's Right Aſcenſion is 10 Hours 25 Mi- 
nutes, then the Sun and Star are both on 
the Noon Meridian at the ſame time. But 
the Sun's Right Aſcenſion on the 12 of 
February is 22 Hours 25 Minutes. There- 
fore the Sun at that time is in the Noon 
Meridian when the Star is in the Midnight 
Meridian, there being juſt 12 Hours Diffe- 
Thence you may reckon when the Star 
will be on the Meridian at any Time; for 
about 1 5 Days after it will be on the Meri- 
dian at 11 a Clock, 3o Days after at 10 a 
Clock. So that every Month it differs about 
two Hours ; whence it comes to paſs that in 
12 Months its Difference arifing to 24 Hours 
it comes' to be on the Meridian again at the 
ſame Time with the Sun. 


Problem XXXV. Having the Altitude of 
any Star given to find the Hour. 

To perform this Problem you ſhould 
never ſeek the Altitude of the Star when it 
is within an Hour or two of the Meridian, 
becauſe at that Time the Altitude varies ſo 
very little. When you have gotten the 
Altitude, then ſeek what is the Star's Hour, 
that is, its Equatorial Diſtance * from the 
Meridian at Altitude, which may be 


=* The Sun or Star's Horiz:ntal Iſtance from the Meridian 
is the Azimuth : It is the Equatorial Diſtance from the Me- 
Fidian which is call'd the Sun or Star's Hour. 90 

4 4 C ne 
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done by the Globe, or any Qyadraent, or by 
the Analemma, juſt as you would ſeek the 
Sun's Hour if its Altitude were given : as 
ter this, ſeek the Difference between the 
Sun's Right Aſcenſion for that Day and the 
Star's Right Aſcenſion, and by comparing 
this Difference with the Star's Hour you will 
find the true Hour of the Night. 
Note, This Method of Operation though 
it be true in Theory, yet by mp ep 
troubleſome in Practice. The moſt uſt 
Ways therefore of finding the Hour of the 
Night by the Stars (wh they are on the 
Meridian or not) is ing uſe of a large 
Globe, or the Inſtrument called a Nocturnal, 
3 the moſt remarkable Stars are fixed 
Degrees of Declination and 
| Rig rag Aſcenſion : "20 their Relation to the 
Sun? s Place in the Ecliptick and to his Right 
Aſcenſion every Day in the Year being fo 
obvious makes the Operation of finding the 
true Hour very eaſy and pleaſant. 


SECT. XXL. 


Tables of the Sun's Declination, and of the 

Declinatian and Right Aſcenſion of ſeveral 
. remarkable fixed Stars, together with ſome 
Account how they are to be uſed. 


HE Reſolution of ſome of the Aftro- 
nomical Problems by Geometrical Ope- 


rations on the Anaſemma W the Know- 
ledge 
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of the true Place of the Sun, his 
Right Afcenfion, or his Declination at any 

Day of the Year. But ſince the Know- 
ledge of his Declination is of moſt cafy and 
convenient Uſe herein, and ſince his true 
Place in the Ecliptick as well as his Right . 
Aſeen/ion may be nearly found Geometri- 
cally when his Declinat io is given, (ex- 
cept when near the Solſtices) I have not 
been at the Pains to draw out 
Tables of the Sun Place, but contented 
my ſelf with Tables 6 Declination for every 


Day in the Year, and of Right A 
cenfion for every tenth Day. Theſe" are 
ſufficient fot a 


Learner's Pradtiee 
in his firſt Rudiments of Afr | 
who make a further Progreſs in 
and would attain 
ſeek more 
. Here let theſe few Thin Cards 
I. 'Theſe Tables ſhew the Declination of 


theSan pa at Non; for tis then 


tion; ſuppoſe at fx a Clock i in the Morning 
of any given Day, you muſt compare the 
Declination- for that Day with the Sun's 
Declination the foregoing Day, and make a 

proportionable Allowance, (vis. ] *thiee 
fourth Parts of the Difference of thoſe 
4 two 
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two Declinations. If at i in the Aſter- 


noon, you muſt compare it with the follow - 
ing Day, and allow in the ſame manner one 


Part. | K 
II. Theſe Tables are fitted for the Me- 
ridian of London. If you would know 
therefore the Sun's Declination the ſame 
Day at Noon at Port-Royal in Jamaica, 
you muſt conſider the Difference of Longi- 
tude. Now that Place being about 75 De- 
Weſtward from London, that is, five 
durs later in Time, tis but ſeven a Clock 
in the Morning there when tis Noon at 
Londen : And you muſt make a propor- 


o 


tionable Allowance for the Difference | of 
the Sun's Declination oy with 
that of the foregoing Day. If that Place 


Londen, it would be five a Clock in the 
Afternoon there; and then you muſt com- 
pare the Sun's preſent Declination with that 


of the Day following, and make Allowance 


for the five Hours, i. e. almoſt 1 of the 


Difference of the two Declinations. But if 


you would know the Sun's Declination at 
any Place and at any Hour of the Day at 
that Place; find what Hour tis at London 
at the given Hour at that Place, and find 


the Declination of the Sun for that Hour a1 


4 
| 


4 
* 
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Mete, 


ww 


pb Res 42x EE TA REAS aet.. Ao. tes dadband Bra | oh. en MEE RG 


Set, 21. Geography and Afrronomy. 209 


Note, Theſe Allowances muſt be added 
or ſubſtratted according as the Sun's Decli- 
nation is incregſing or decreaſing. 

Vet in any of theſe Geometrical Oper 
tions the Difference of the Sun's Declina- 

tion at other Howrs of the Day, or at other 
Places of the World is ſo exceeding ſmall 
that it is not ſufficient to make any remark- 
able Alterations, ,, except when the Sun is 
near the Equinoxes ; and then there may be 
ſome Allowances made for it in the manner 
have deſcribed; nor even then is there any 
need of any ſuch Allowances except in Places 
which differ from London near 5 or 6 Hours 
in Longitude. 


III. Let She can ales 88388 22 


of the Sun, fo 1 his Declinatian 
and Right Aſcenſion for every Day do vary 
lomething every Yearby reaſon of the odd ve 
Hours and forty nine Minutes over and 
365 Days, of which the Solar Vear conſiſts. 
Therefore it was proper to repreſent the Sunꝰs 
Declination every Day for four Years toge+ 
ther, (via. ) the three Years before Leap Hear 
ind the Leap- Har itſelf. For in the Circuit 
of thoſe four Years the Sun returns very 
nearly to the ſame Declination again on the 
ame Day of the Year, becauſe thoſe odd five 
Hours and 49 Minutes do in four Years time 
make up 24 Hours, or a whole Day (want-- 

ug but four times eleven, i. e. 44 Minutes; 

$* w 
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which Day is ſuper-added to the Leap-Yearf 
and makes the 2g" os who's as hath 
been faid before. 

It is true that n a conſiderable Length 
of Time theſe Tables will want further Cor: 
rection, becauſe of thoſe 44 Minutes with 
are 3 to make up the 

in the Leap-Year, But 
Tables Fables wil ſerve ſufficiently for any com- 
mon N 7 for forty or fifty Years to 
come, provided you always conſult that Ta- 
ble which is app licable to the current Year, 
nb Year, or the ff, the 
or the third Year after it. 

IV. Obſerve alſo theſe Tables of the Sun's 
Declination are ſometimes reduced (as it 
were) to one fingle Scale. And for this Pur- 
poſe Men generally chooſe the Table of De- 
clination for the Second after Leap-7ear, and 
this is called the Mean Deehnation, that is, 
the Middle between the two Leap-Tears, 
"This is that Account of the Swrr”'s Place and 
Dechnation, &c. which is made to be'repre- 
ſented on all Mathematical Inſtruments, (v:2.) 
Globles, Qyadrants, Projections of the Sphere, 
and graduated Seales, &c. and this ſerves for 
ſuch common Geometrical Practices in Aſtro» 
nomy without any very remarkable Error. 

Concerning the Table of the fixed Stars, 
let it be remembred that they move ſlowly 
found the Globe Eaſtward in Circles & x 
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any ſenſible * in ſuch Aſtronomical E 
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rallel to the Ecliptick; and therefore they 
increaſe their Longitude 50 Seconds of a 
Minute * that is, one Degree in 
ſeventy two Years. But their Latitude ne- 
ver alters, becauſe they always keep at the 
ſame Diſtapee from the Eclipti 2 

Let it e goted alſo, that this flow 
Motion of the fixed Stars cauſes their 
Declination and their Right Aſcen/ion to v 
(though very little) every AG Their Ng 


Aſcenſion neceſfarily” Ganges uſe their 
755 ok changes, thoug pak in. 
the 58 . And though their La- 
titude never alters, becauſe Latitude is their 
Diſtance from the Echptick, yet their De- 
chnation mult alter a little, becauſe * tis their 
Diſtance from the Equator. But the Tables 
of their Right Aſcenſion which I have here 
exhibited will ſerve for any common Practi- 
ces. for at leaſt twenty Years to come, and 

Declination for near 50 Years, without 


* 
as theſe. 
It may be proper here to give Notice to 
Learners, that the 3 have North 
itude and South Declinati ; ſuch are all 
ſe the Eguaror and the 


Southern halt V the lpticłk : But all thoſe 


Stars whichlie between the Equator and the 
Northern half of the Ecliptict, have South 
Latitude and . I 
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A Table of the Sun's Declination for the Year 152 6, 
_ being the Firſt after Leap-Year, which will ſerve 

For near 50 Tears. | | 2 


| S| Janu. | Febr. | Mar. April T Ma une 
South 8. | $.* Nank|'N2 N. 


- 


+ or = 
to 
— 


© © car Own 
8 


12 14 54403 36107 7 28 2 53/22 23128 
12914 385 97 391% 41 22 $8122 1629 
Fiir 158 Jod 02% 5625 O3 (22 0830 
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Ard 
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3204 2306 32 16 52 22 4222 3726 
13.04 0006 5517 59 45 45207 
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A Table of the Sun's Declination for the Year 1723, 
ihe Firſt after Leap-Year, which will ſerve 


25, 
* being 


for near 50 Tears. 


| DT Joly | 


* 
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© © O Own + Us ts 


15 


8 pt P 


16 og [og 3906 
15 51 jog 16 
04 54 


— 


Id. m. 


04 08 
03 45 
03 22 
O2 59 
O2 35 


102 12 


01 49 
Or 25 
On 02 


"Od. 
8. 


d. m. 
07 29 
07 51 
08 14 
08 36 
8 58 
99 20 
9 42 
10 04 
10 26 


10 47 


11 09 
11 30 
11 51 
12 12 


Nov. 

. 
d. m. 
17 48 
18 04 
18 19 
18 35 
18 50 
19 05 
19 19 
19 33 
19 47 
20 oO 


20 13 
20 26 
20 38 
20 50 
21 02 
21 13 
21 23 
21. 34 
21 44 
21 53 


22 02 
22 It 
22 19 
22 26 
22 34 
22 41 
22 47 
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The firſt Principles of 
A Table of the Sun's Declination for the Year 1726 
being the Second after Leap- Tear, which will ſerve 


for near 50 Tears. 


Sea. 2 


©! Janu, Febr. Mar. June . 
N ens N. 7 
d. m. d. m. d. m dm. 
1121 3913 41103 18 23 1061 
2 21 29113 20002 55 144 21 
321 1913 oo oz 31 1713 
| 4|21 08012 40/02 07 20] 4 
5120 57/12 19] 01 44 23 
6 20 45|11 58001 20 25 : 
720 3301 37/00 56 26 7 
8 20 20011 16100 33 27181 
920 O7|10 5400 09 2819 
1019 54/10 320 N. 14 28110 
— — — . — _—_—_—— _— — 
1119 4110 11000 38 2811 
47219 27009 4901 Ol 2812 
113119 12009 2701 25 27113 
1418 58009 o4 oi 48 26114 
15 18 43108 42 02 12 24418 
1618 2708 1902 35 22016 
17118 110% 57/02 59 19 N 
1817 55107 3400 16118 
19/17 39107 11003 46 23 13]19Þ 
20|17 22] 06 48004 o09|15 04 23 0920 
2117 o5|06 2504 32 23 0521 
2216 48006 02 04 55 23 01 22 
2316 3105 39 05 1 22 560231 
24 15 13005 16005 41 22 5024 
{25:15 55}04 5206 04 22 4525 
20;15 36j04 2906 27 22 3626 
27|15 18004 051 06 49 22 3227 
123114 59/03 4207 22 25/28 
29114 39 07734 22 15129 
3014 20 07 5 | 
3t [14 00 o8 18 | 
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fer near 50 Tears. 
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> BW ATable of the Sun's Declination for the Year 1726, 
being the Second after Leap-Year, which will ſerve 
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A Table of the Sun's Declination for the Tear 1727, 
being the Third after Leap-Year, which will ſerve 


for near 50 Zears. 


Janu. Febr. | Mar. | April | May | June | 
F | South. S. | S.*® N N. i E 
d. m. d. m.] d. m. d. m. d. m. d. W.!“ 
1121 4213 45] 03 24/08 3518 04/23 091 
2121 32 13 25| 03 00[08 57 18 1923 13] 2 
3121 21013 o5| o2 37] 09 1918 34123 17] 3] 
] 4|z1 11}12 45] 02 13] 09 40118 48123 19 4] 
5120 59% 2 2400 49110 o1119 223 221 5 
6120 4812 0301 2510 2319 16/23 24] 6 
5120 36011 42 [0 O2 10 441 30123 201.7 
8120 23 11 2100 38 1 8519 43123 27 8 
9120 11010 59100 152519 50123 28] 9 
1019 57 10 33] N. 08|11 46/20 08|23 28]10 
11 19 4 10 16] 00,32|12 06/20 20ſ23 28811 
12110 30 9 54|o00 55/12 2620 3223 2812 
13119 16 9 32101 1912 4620 43/33 2713 
114% o 9 100 4313 06/20 54/23 20114; 
15 18 46} 8 402 0613 25/21 05123 2515 
116418 31] 8 2502 3013 45/21 16123 22116 
11718 15} 8 02102 53114 04 21 26|23 20117 
18117 59] 7 40] 03 1714 23 213523 1718 
E 17 43] 7 17103 49114 41] 44123 14119 
120117 26 54 | 04 0315 00|21 53123 10120 
21117 10! 6 3104 26015 18]22 0223 062 
22116 52 6 o8] o4 5015 35|22 10123 02] 22 
2316 35 5 4505 1315 53/22 1822 $7123 
124116 17] 5 2105 35/6 10/22 25/22 52124 
12515 59] 458105 58 16 2722 3222 46] 25 
26115 41 4 34] ob 21116 22 38|22 4026 
12715 22 411 06 4417 0122 4522 33127 
28} 15 93 3 480% 0617 17/22 50|22 2728 
29] 14 44 0 29|17 33/22 56|22 19] 29 
20114 2 o7 5117 4923 1/22 12130 
31 14 OF 8 13 E 66 — 2 
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A Table of the Sun's Declination for the Year 1727, 


ve BY being the Third after Leap-Year, which will ſerve 
for near 50 Tears. Ps. N 


* ul Aug. | oept. | Oct. | Nov. , Dec. 7 
| FN. N. N. |'s (8. [Þ 


—— cj oo — . — 


d. m. d. m. d. m. Id. m. d. m. d. m. 
22 0415 07 [04 19107 1817 40 23 ob, 
21 5514 4903 5607 40[17 5623 10 
21 4714 3103 3308 03118 12} 23 14 
| 21 38114 1203 1008 2518 27 23 18 
| 5121 28113 5302 47108 47118 43 23 21 
| 18 58 23 23 
21 08113 15 [oz oo[o0g 32119 12 23 25 
20 57/12 55101 371099 53119 27,23 27 
20 46|12 3601 13|10 1519 40; 23 28 
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23 2417 23107 2004 3715 19] 22 23122 48 
24 25117 07106 58]o5 oo|15 38122 30022 41 
a 26116 50 35 05 23115 5622 37122 34 
a 2716 34106 13105 466 14] 22 4422 27 
21 2816 17 lo; 50 [06 09116 32 22 50 22 19 
25] Wl [29116 oh 27% 32116 49] 22 56022 11 
45 zo| 15 42|og o5 job 55 [17 06] 23 01122 03 
30 a1] 16 2587 42 17 22 21 84 
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A Table of the Suns Declination for the. Year 1728, 


being Leap-Year, which will ſerve for near 50 
Years. : = A 
"7 Jana. Febr. | Mar. Apr | day June IB 
S South.“ 8. S.. N. | N. N. | 
id. m. d. mid. m. d. md. m. d. m. 
1121 44013 col 03 06 o8 5/8 15 23 124 
| 2|21 34 13 30 02 4209 13/18 30 23 16 2 
1312 2413 10] 02 1909 3518 45 23 19] 3 
41211312 5001 55109 5/18 99 | 23 21] 4 
15121 18 29101 3110 1819 1323 24] 5 
16120 51 12 O8 [oi o8| 10 39] 19 2623 25 6 
7120 39 11 47100 44|[11 0019 4023 277 
8] 20 26,11 26100 2011 201 5223 28} 8 
9120 1411 06 N. o2 11 41] 20 o5|23 28] 9 
10 20 0110 4300 2612 o1] 20 1723 29110 
1119 4710 2100 5012 21020 29 23 288 
12119 339 59 [oi 1312 4120 4123 2812 
13119 19] 9 37001 37/13 120 52/23 2613 
14119 05 9 152 0113 12 0323 25 14 
15 18 50] 8 53 02 24013 4021 1323 2315 
16118 35] 8 3002 4813 3921 23 23 2116 
17118 19] 8 08103 11 14 18|21 3323 1817 
1818 03] 7 45103 3414 21 4223 1518 
19117 47| 7 22103 5814 5521 51123 1119 
2017 31] 6 5g] o4 21015 13/22 O0 23 07 20 
2117 14} 6 3604 44|15 3122 0823 0321 
122116 57 13] 05 0715 4922 1622 58| 22 
23116 39] 5 5of o5 3016 0622 23j22 5323 
2416 21 5 2705 53116 23/22 3022 47| 24 
25116 03] 5 04| 06 16] 16 40] 22 37;22 41|2 
126115 45} 4 4006 3816 57 22 43,22 35|2 
271's 27] 4 17] 07 01117 13/22 49 22 2827 
2815 68 3 53]07 23|17 29|22 55 22 21| 28 
29114 49] +43 30107 45117 45 ann 29 
30 [14 30 108 08/18 00|23 4 22 06130 
31114 10 D 
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8, Alle of the Sun's Declination for tht Year 1728, 


50 being Leap-Year, which will ſerve 1 near 50 
Tears. | 


1 S4 July. I Sept. Oct. „ov. ec. 
7 INN 7 n 
7 d. md. md. m. Id. m. Id. m. jd. m | 
1 1121 57 K 17 52123 oo] I] 
7 : $1549: 14 3503 38107 57118 08123 13] 2 
3 31 40114 17 o3 15 [08 20118 24123 17] 3 
4121 3013 58002 52108 42118 39123 201 4 
x 5121 21113 3902 29109 0418 54123 23] 5 
p 6122 10[13 20| 02.0609 2619 og |23 25 6 
| 7121 0 iz ooo 42109 48/19 23123 26] 7 
8120 492 4101 1910 1619 37 23 28] 8 
g 9120 38112 21000 5610 32419 51123 281] 9 
0 1020 2612 o o 32110 5320 0423 29110 
* 20 x5 [11 41, 99% 14120 17123 2811 
17 1220 02 [11 20 8. 14111 3520 2923 2812 
13 '3 19 50 [11 oo] oO 3711 5620 4223 26113 
14 
I5 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2 
2 
27 
28 
29 
30 
_—y 
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A Table of the Right Aſcenſion and  Declination of 


' ſome of the moſt noted among the fixedStars for the 
Year 1726, which will ſerve for near 20 Years 
without ſenſible Errors. 


| = 
Bee Names of the Stars. E 
PT —"Tn wi 
Scheder in Caſſicpea's Breaſt 3 | ob 1855 02 N 
The Bright Star of Aries —|2 27 56122 08 N 
Mandib th 
7 es F 2 | 41 59jo2'5 N 
Algol in the Head of Medu/a|3 | 42 36139 52 N. 
Aldebaran, the Bull's-Eye 1 | 65 ozJ15 55 N 
| Capella, the Goat-Star — |1 | 74 07145 41 * 
15 2 bright Foot of 1 75 20 [os 33 8 
Orion's preceding Shoulder |2 77 37 [o 04 N 
Middlemoſt in Orion's Girdle | 2 o 34101 248 
Laſt in Orion's Girdle 2 | 81 4402 071S 
Oriox's following Shoulder | |1 | 85 64107 19 N 
22 15 Dog- Star I 16] 16 * 8 
or's-Head, 1. e. the | 
Northermol Twin — i | wI 15132 27 | N 
3 the Ck c 4 11 14 O5 54 N | 
Hydra's Heart ——>—— 2 138 31107 298 
Regulus, the Lion's Heart 1 148 2613 17 N 
Deneb, the Lion's Tail —— [2 173 4616 ON 
Firſt in . Tail |3 | 190 0021 528 
Vindemiatrix, Virgin's | 
| North Wing : 2/ [*92 30157 2 N. 
Virgin's __ 8 1 1197 42109 438 
idd] in t t | 
gare Tal = F q 107 43/56 22N 
Laſt in the great Bear's Tail 2 204 1150 42 N 
| ArFurus r |210 47420 38 'N 
Southern Ballance 2 [218 57114 5218S | 
Northern Crown — —— 12 [230 4627 39| N| 
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The Names of the Stars. |. Right Ly I 
p* 8 | =-JAſcen. Aſcen. nation 
en wa d. m. Id. m. | 
3 the Scorpion's Heart : [243 1025 478 
i, 4 Head | | = 22112 46 + 
ragon's — 2 267 51 32 
Lucida Lyræ, in tho Hep 1 276 * 38 2 N 
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Ns In this Fourth Edition I have 32 
very few Additions but what upon a re- 
view I ſaw neceſſary to explain my own 
Expreſſions: Except only in Prob. XX. of 
the "XX Sect. where I have left out thoſe 
antiquated Rhimes by which it was im- 
poſſible to fix the Sun's Place with any Ex- 
actneſs: And inſtead of them have given a 
juſt and intelligible Account of the Sun's 
apparent Motion through the 12 Signs, with 
ſo unequal a Time of Continuance in each 
of them, together with a ſhort Table of the 
Hay s when the Sun enters into each Sign, 
and here at the end of the Book ſome con- 
tracted Tavits of the Sun's Right e 
ables 
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| h. m. þh. m. h. m. | h. m. |h. m. Hh. m. 
2119 362 44] 23 30 1 23] 3 16 224 
A 20 1922 23] 00 07] 2 oo 3 56 
2121 0123 01 o 43] 2 38] 4 37 
— - — TY — — — 
1119 38/41 43/23 30% 1 224-3 6 
I [i 20 18 22 22100 ob 1 59 35 
T 42] 2-37] 4 36] 6 
. 1 3 x5 
N 1 59] 3 54 
| 2 36] 4 35 
1 24] 3.18 
1 2 01] 357 
2 39438 
v. OR. Nov. bo 
2 13 10|15 10ſt. 
t- 13 48 [15 52 
he: 14 26116 35 
be 13 9 15 09 ' 
13 47 [15 51 | 
85 14 26116 34 1 46h 
1 23 09 15 0917 17] 
. 13 4615 5616 57 
”; 14 2516 33518 45 
2 13 11116 1. [17 20 
7 13 49/15 $3118 04 
oo | 14 2 [36 361! 18 45 
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